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Duplex Milling Machine. 


Our illustrations are of a milling machine 


recently designed and brought out by 
Beaman & Smith, Providence, R. I. This 


machine is designed for manufacturing pur- 
poses, taking cuts on one side of two pieces 
or on two sides of one piece at the same time, 
the article passing between the ends of the 
spindles and the work done by face mills. 
These mills usually being made with cast- 
iron bodies and inserted steel teeth or cut- 
ters, which, being made of round tool steel, 
are cheaply made, easy to maintain, free cut- 
ting and quickly adjusted. 

The bed is 7 feet long, 18 inches wide, 2 
inches deep, well ribbed and very heavy. <A 
section of the top portion of it is shown in 
Fig 2. 

There are two heads—one fixed, the other 
movable horizontally by means of a screw, 
to any desired position the bed, and 
securely fastened by four large hook head 
bolts inside and outside of the top of the 
bed. 

The spindles are large, made of hammered 
steel, and run in bronze boxes, the front 
bearing being 4{ inches diameter, 6 inches 
long; back bearing, 3% inches diameter, 5 
inches long. The section shown in Fig. 3 is 
of the driving mechanism. The driving 
pulley is 16 inches diameter for 5-inch belt, 
and can -be run direct to spindle or back 
geared in the ratio of 4 to 1. 

The feed pulley shown in same _ figure 
is located directly under the spindle, and is 
geared up 3 to 1 to get the desired belt 
speed. The greatest distance from end to 
end of spindles is 2 
tance, 5 inches. 


on 


feet 6 inches; least dis- 


Fig. 2 isa longitudinal section of table, 
and cross-section of carriage, and also shows 
the feed mechanism of the table. The car 
riage is moved on the bed by a screw to the 
desired position, and then The 
table has no vertical adjustment, the article 


fastened. 


to be operated on being held in a suitable 
fixture. The top of the table has three T 
slots, is 40 inches long, 12 inches wide, and 
feed of 24 inches— 
the length and feed can be increased if de- 
sired. 


has an automatic screw 


The feed shaft shown on front of per 
spective view of the machine carries a 
worm (A, Fig. 2,) which is of steel, and 


runs in a bronze worm-wheel, from which 


motion is carried through two spur gears 
to the 8-pitch screw, which has a bronze 
nut fastened to the under side of the 
table. 


The feed is stopped automatically by a 
stop on the side of the table tripping the 
starting lever and dropping the worm out of 
the wheel; the quick-return is by means of 
the upper shaft with hand-wheel shown in 
perspective view and connected to the screw 
through miter gears; the shield shown be 
yond the end of the screw is to prevent chips 
and dirt from getting into thread of screw 
while it is beyond the end of table. The 
distance from center of spindles to top of 


table is 10 inches. There are two counter- 
shafts, each having a _ three-section cone, 


giving six properly arranged speeds to the 
spindles. The first shaft has tight and loose 
pulleys 16 inches diameter for a 5-inch belt, 
and should run about 120 turns a minute. 
The weight, including two countershafts, is 


5,500 pounds. 


ISHING COMPANY. 

The newspaper of the smallest circulation 
in the world is that published for the ex- 
clusive use of the emperor of Austria, his 
minister of foreign affairs, and his secretary 
of 


state. A fourth copy is never printed. 


For Sale Everywhere by Newsdealers, 





Machinists are a long-suffering and patient | 
class of men, but there are some things which 
exhaust their patience, and render them dan- 


gerous. One of these is to be roused at 3.30 
A.M. by a burglar, who, when confronted, 
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Its contents consist of the criticisms of 
tion of government. 
000. 


Its annual cost is $80,- 


<a 


of 
capable of delivering 2,500 electric lights; all 


declaration, never heard a ‘* machine” 


of which goes to show that our contem- 





porary’s early education has been neglected. 








the 
journals of the world upon his administra- 


The Age of Steel has, according toa late 





DupLEX MILLING MACHINE. 


to shoot. Arthur Valentine, a 
machinist of Springfield, Mass., had an expe- 
rience of this kind recently, and instead of 


allowing himself to be robbed, he remarked 


threatens 


sententiously, ‘‘ Shoot and be —— !” and seiz- 
ing a chair, laid Mr. burglar out, handed him 
over to the police, and again sought his 
We hope this incident will 
be taken by all other burglars as a warning 


downy couch, 


to steer clear of all machinists, 


ENTERED AT Post 








OFrFiIcE, NEw YorK, AS SECOND CLASS MATTER. 


Time-Keeping and Cost Account. 


The importance of keeping time and cost 
accounts in modern manufacturing establish- 
ments, which shall not only be so arranged 
as toinvolve the least possible amount of 
labor in keeping them, but enable the cost of 
any job to be accurately ascertained quickly 
after its completion, or at any stage of its 
progress, is becoming constantly more gen- 
erally recognized, and the problem of 
arranging such systems is one to which a 
great deal of hard thinking has been de- 
voted; one reason for this being that differ- 
ent establishments doing different kinds of 
business usually require somewhat different- 
ly arranged to the varying 
circumstances, so that a shop owner seldom 


systems suit 
sees a system of shop cost accounts and time 
keeping which he does not think can be im- 
proved upon—at least for his own shop. 


The tirm of E. E. Garvin & Co., of this 
city, employ about 275 men upon work 


which may be divided into four classes, as 
follows: First, type-writing and similar 
machines which they manufacture in large 
numbers ‘upon contract; second, a large 
variety of machine tools, some of which are 
built upon orders, but most of them as stock, 
which, if not sold before completion, go into 
their warerooms; third, experimental ma- 
chines, in the building of which considerable 
expense is involved; and, fourth, small jobs, 
some of which are ordered, completed and. 
delivered the same day—this latter class of 
work resulting from their situation in the 
midst of a district in which manufacturing 
of almost every conceivable kind is carried 
on by parties who have no facilities for doing 
their own special repairing, tool or jobbing 
work, if, indeed, they would know how to 
do it if it had the facilities. 

From the of the all 
classes of work must intermingle to some ex- 
tent in the shops, and the problem of keep 
ing accounts in such a manner as to avoid 
complication and be well adapted to each 
class of work, though it seemed a serious 


nature case these 


one, has been solved to the entire satisfaction 
of the firm, their system during several years’ 


trial having developed no weaknesses or 
flaws worth speaking of. Some of the 


features of several different systems enter 
into it, Mr. E. E. Garvin having looked over 
the tield as thoroughly as possible before 
arranging it. 

When an order of any kind is received 
from a customer, it is entered consecutively 
in one or the other of two order books, the 
number of the order being noted first, and 
following this the name of the customers and 
sufficient data to identify the job. These 
books are not special ones, but such as can 
the 
being made with a pen. They are not in- 
dexed, the finding of the entry for any par- 
ticular job depending upon the 
order numbers which appear in vertical rows 
at the left of each page. One 
keeping two of these books is to avoid bulki- 
ness, jobs which are of considerable magni- 
tude, and are liable to be in the shops for 
some time, being entered in ore, while the 


be purchased anywhere, entire entry 


entirely 


reason for 


smaller jobs, likely to be finished in a short 
in the But the 
orders are numbered consecutively, neverthe- 
less, as, for 1,051, 1,058, 
1,062 being of considerable magnitude, will 
go in the book devoted to the larger orders, 


time, are entered other. 


instance, orders 











6) 

~~ 

while numbers 1,052—3—4—5—6—7, 1,059 
—60—61, which the 
named, being small jobs, are entered in the 
other book. When a job is completed and 
delivered to the customer, or to the ware- 
house, this entry is stamped in colored ink 


are between others 


with a rubber stamp, a large letter D sig- 
Having two of these 
books also the bother which would 
result from having a few unfilled orders en 


nifying delivery. 


avoids 


tered in a book long after most of those en 
book had been canceled. Shop 
which sim- 


tered in that 
orders, or, in other 
ply 
stock or 
same way, and in the same books. 

A blanks—for conveni- 
ence designated here No. 1—are provided, 
which are numbered consecutively at the top 
after the words ‘“‘Order No.,” the one shown 
being devoted to order number 18,416. At 
the same time that the order is entered in 
one the books described, the blank of 


words, those 
of a regular line for 
in the 


order machines 


the warerooms, are entered 


large number of 


of 
corresponding number is filled out with the 
date, and below the word ‘‘ description ” the 
necessary directions regarding the job for 
the guidance of the foremen, the other blank 
spaces being left unfilled until the completion 
of the work. If the order is for a regular 


line of work the ‘‘ description” may simply 


be such as ‘Six No. 2 Screw Machines,” 
but if it is out of the regular order the 


description may be more extended, there 
being twenty lines on the blank in which 
writing can be done. ‘‘O. B. Folio,” near 
the top of the blank, means order book folio, 
and the number or other character designat- 
ing the particular order book in which the 
corresponding entry is made, may be filled 
in there, to facilitate the finding of the entry. 
This, however, has been found unnecessary, 
used, because the entries can 
This blank 
remains in the shop, in the hands of the fore 


and is seldom 
easily be found by the numbers. 


men, until the job is finished, when it is re 
turned to the office, and the name of the cus- 
tomer giving the order filled in after the 
words ‘* Received of.” When the job is de- 
livered the name of the person to whom it is 
delivered is filled in with the date, and the 
medium through which the delivery is made 
in the spaces designated; and when the bill is 
made out, or the price of the job charged to 
the account of the person ordering it, these 
facts are indicated upon the blank by any 
suitable hieroglyphics, after which it 
filed away. 

On Friday mornings each workman re- 
ceives a blank like No. his name being 
written at the top. On this blank he enters 
his time for the following week, which ends 
on Thursday. The of the 
upon which he is working he obtains of his 


1S 


9 


ms, 


number order 
foreman, and enters in the left-hand column; 
all time put in ona given job during the 
given week being entered in the same hori 
zontal line; the vertical column in which it 
is entered showing the day of the week on 
The total of 
then shows the number 


which the work was performed. 
each horizontal line 
of hours’ work put in on the designated job 
during the week, while the totals of the ver 
tical columns show the number of hours’ labor 
performed each day, by the workman whose 
These latter 
totals, added together, should equal the sum 
of all the totals in the right-hand column. 
On this blank there are thirty horizontal 
lines, thus making provision for a workman 
being employed on that number of different 
jobs on any one or more days of the week. 
The words printed at the left of the upper 
lines are not an essential part of the system, 


name is at the top of the blank, 


but time is occasionally entered upon those 
lines when it has been put in upon a regular 
line of work, the cost of which is sufficiently 
well known, and which is not ordered by 
number. feature would, of 
course, be optional, and in most cases it 
would probably be preferred to all 
work upon numbered orders. The 
timekeeper is provided with blanks like No. 
8. of which devoted 
or job, the number of which is entered at the 
upper the other blank 
spaces at the top being filled out to corre- 
spond with No. 1. At the left-hand edge of 


The use of this 


have 
done 
to each order 


one is 


right-hand corner; 


AMERICAN 


which they are filed in a ‘‘Common Sense” 
binder—such as is furnished for binding the 
AMERICAN MACHINIST, but, of course, 
smaller, the blank being 84x11". There is 
one of these blanks in the book for every 
order upon which work is being done in the 
shops, the whole making a book which is 
carried through the shops each morning by the | 
timekeeper in taking the time of the previous | 

This time he takes from the cards of | 





day. 
the workmen (No. 2.) Supposing the blank 
No. 8 to be devoted to order No. 18,416, | 
the timekeeper in going his rounds writes at 
the left the names of the men found to have 
worked on that job the day previous, ex- 
cept those previously employed upon it, 
whose names will, of course, be already 
there. Opposite each name the time put in 
the previous day upon order No. 18,416 is en- 
tered under the proper date, which is noted 


4 





Order No, __18416 
| 
| Date, e 188 
10. B. Folio 
Received of 
| Delivered to 
| Date of Delivery 188 
| Delivered by 
DESCRIPTION 
No. 1. 
Name 
For week ending 
ON Pict Sat. | Mon.| Tues.) Wep,| Tac. | Tevat 

Mitrers | 

Daier PRESSES. | 

Hanp Larurs_ | | 

Suop Toous 
} ! } 

CouNnTERSHAPTS | 
| No. | 
isae eal 

No. 2. 
| 
Duted From 


Descriptio; 


DATE AND 


NAMES. 


Time Sheet for Week Ending Thursday 


No. 4. 


at the top of the column in figures for the 
month and day of the month. Thus, when 
the job is completed, this blank gives the 
names of all the men who have been employ- 
ed upon it, and the time put in by each. 
There are twenty-seven vertical lines, thus 
allowing for the performance of work upon 
a given job on that many different days, 
which may or may not be consecutive work- 
ing days. There are forty-four horizontal 
lines for the entry of names. There may, of 
course, be duplicate numbers of this blank, 
if the length of time the job is in the shop, 
or the number of men employed upon it, ex- 
ceed these limits, though that rarely occurs; 
one reason being that certain parts of ma- 
chines, such as screws, gears, handles, and, 
in some cases, more complex portions, are 
made upon separate orders and kept in stock, 
being charged to other orders as stock, when 
used upon them. 

When a job is completed the timekeeper 





the blanks No. 38 are two perforations, by 


goes to the stock-rooms, and from the records 
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kept there enters upon the lower part of this 
same blank the stock used upon the job, 
after which the blank is pulled out of the 
binder—without disturbing any of the 
others—and filed away. 

In the front part of this same binder are a 
number of blanks (No. 4) which are the 
same size as No. 3, and contain the names of 
all the men employed. The name of a work- 
man is written in every fourth horizontal 
line, the three lines below haying printed in 
them the letters M, S and O, as shown, signi- 
fying machines and tools for the shop, stock, 
and orders respectively, the time for each 
day being entered in the horizontal column 
devoted to the kind of work employed upon; 
sometimes, of course, the time for a single 
day being divided up between two or all 
three classes of work. The totals on these 
sheets are compared with those on thé forms 

(No. 2) which are filled out by the men, 
and any discrepancies investigated. When 
a small job comes in, which is to be finished 
and delivered on the day it is received, 
the blank No. 1 is stamped with a rubber 
stamp with the words, ‘‘ Put on time and 
material”; the foreman then, at the com- 
pletion of the job, puts upon this blank 
the name of the man or men employed 
upon it, with their time and the material 
used, returning the blank with the finished 
work, so that the bill can be made out at 
once, after which a form (No. 3) can be 
filled out and kept as a record if desired. 
It will be seen that this system gives 
opportunity for getting at the cost of a 
given piece of work very readily, that it 
involves no expensive books of record, 
and, above all, that very little dead mat-, 
ter has to be handled ; or, in other words, 
as soon as a job is completed, all the 
records relating to that job can be filed 
away, and future handling of them entire- 
ly avoided, except in the case of the order 
books first mentioned, which are suffi_ 
ciently small to be readily and _ easily 
handled, and not likely to contain many 
entries of jobs which have been finished, 
while they yet contain entries of un- 
finished ones. 
| Besides, these 
books are used 
only twice for 
each job, 7. e., 
| when the order 
| is received and 
TOTAL when it is com- 
pleted. 


order No, 


HOURS. 
| ] HOLL RS 


[T(t 
=a 
| Writing on 
the Conemaugh 
dam failure, 
and on the fail- 
ure of several 
reservoirs, Sir 
Robert Rawlin- 
concludes 
dl a letter to the 
London Times 
follows: 


ERSE 


188 


ES P. ") P[Toul 


son 


as 
| ‘“* And now for 
the lesson to be 
learned. Ex- 
cessive floods 
may not occur 
}annually, but at rarer intervals. In Eng- 


|land rivers occasionally rise some 22 feet 
| 4 . " : : 

/or 23 feet vertical in flood; in Scotland 
and Wales some 380 feet or 35 feet in 


great spaces, doing great damage within 
ithe range of the flooded areas. In South 
| Africa rivers rise 70 feet vertical, and in 
| parts of Australia 120 feet, a small and 
}almost invisible stream in dry weather be- 
icoming a devastating torrent during the 
|heavy rains. The rivers flowing down the 
| Conemaugh valley in America from the 
/mountains above will be subject to similar 
'excesses, ‘The great rivers and the great 
lakes of North America and Canada have, 
however, capacity to equalize the effect of 
storms, and so to prevent such excesses as 
now and then take place over areas of less 
extent, and which will inevitably be repeated 
if similar mistakes are made, such as build- 
|ing towns, villages and works in narrow val- 
leys below wide mountain areas and large 


wide interval between the excesses of nature, 
but there is ever the contingency, nay, cer- 
tainty, of a repetition, and man cannot alter 
it.” 

—-_ — — 

A correspondent would like to know if 
some means of dissolving rust in an iron 
water pipe, so that it will work out without 
injuring the pipe, is available. 


= 


Exposition Notes. 
Editorial Correspondence. 


The exhibit of machine tools is large, and, 
of course, interesting, as showing the facilities 
of the world for making machinery, and as 
a fair exponent of the state of mechanical 
skill, including the ability of the engineer 
to design and the mechanic to execute. 
There is almost literally nothing that is ab- 
solutely novel, so far as the working of met- 
als goes, but some of the exhibits show great 
ability of design, and corresponding skill in 
workmanship. 

One of the machine tool exhibits most 
likely to claim the attention of those inter- 
ested in such matters is that of Steinlen & Co., 
of Mulhouse, Alsace. It is the finest exhibit 
of machine tools I have ever seen. This 
refers to the tools asa whole, including de- 
sign, material and workmanship. One ma- 
chine which they exhibit may be described 
as a large combination milling and planing 
machine. It carries a cross-rail supported 
by uprights, similar to a planer, with heads 
for both milling and planing, two of either 
of which may be used on the cross-rail at 
once, and one at the side. The table is 
gibbed on an angle at each side, and is sup- 
ported on flat ways; it is given either a mo- 
tion suitable for planing or for milling, as is 
desired. 

The uprights of this machine, which, as 
will be inferred, has quite the appearance of 
an ordinary planer, might be studied with 
profit by a good many designers of planers. 
I do not refer particularly to American design- 
ers; they do not need the lesson so much as 
European designers do. From the top to 
the base these uprights curve out boldly into 
the form that looks best calculated to resist 
the strains they are subjected to, and this form 
—always beautiful—is not marred by any 
attempt to break in upon its utility by cut- 
ting it up into counterforms by perforations 
or otherwise. The apparently correct pro- 
portions leave no room for ornamentation. 
This certainly improves the appearance, 
but machinists sometimes object to unper- 
forated uprights, on the plea that they ex- 
clude more light. In fact, in the machine 
throughout, no attempt at ornamentation is 
made, but the finish is excellent. Gears— 
bevel and spur—and racks are of. steel, 
hardened, the ends of long screws upon 
which handles are used are hardened as well 
as the handles and various other parts, steel 
being the material used. The tool blocks 
(clappers) for planing tools are of steel, 
hardened, and are beveled at the lower end 
horizontally and vertically, to hold them 
firm sideways, and to relieve the pin of upward 
strain when the tool is cutting. This firm also 
exhibit lathes, slotting machines, drilling ma- 
machines, milling machines, crank planers, 
threading machines and a variety of other 
tools, all of which are of the same excellent 
design and workmanship as the one for planing 
and milling. Turret heads of their machines 
are of steel, hardened and finished by grind- 


ing. No argument in favor of the combina- 
tion feature of the machine referred to is 
intended. On general principles the policy 


of such combination is questionable. But if 
one likes that feature he would be hard to 
please if that machine did not come pretty 
near suiting him. Neither doI wish to be 
understood as advocating or condemning 
such refinement of work as is found in the 
Mulhouse exhibit. It would probably be 
difficult to sell such tools in the United 
States at the price that they must necessarily 
bring, but it is plain enough that they are sold 
in Europe, and at a good round price, too. 
But outside the question of construction is 
that of design, which does not materially 





ee ; mm 
artificial reservoirs. There may be a very 





alter the cost of production. 
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Steinlen & Co. are one of the few Euro- 
pean firms that invited complete inspection 
of their machines, and willingly gave any 
desired information. They invited 
to their and | 
told by one well-known American engineer 
who did so, that the tools exhibited at the 
Exposition were no better built or finished 
than 
the price of several of their tools, and should 


those 


interested visit works, was 


those he saw at the works. I inquired 
think, by comparison with prices in Amer- 
ica, that they got paid for the quality of 
their work. I have no doubt as good work 
could be done in the United States at about 
the same cost. 

Barquand & Sons, of Paris, exhibit some 
fine tools, amongst others vertical milling 
The fault likely to be 
with these machines—and from an American 


machines. found 
standpoint, I believe, properly enough—is 
In 
strength the spindles appear disproportionate 
to other parts of the machine. About the 
easiest thing to do is to put a strong spindle 
in this kind. if other 
parts of the machine yield under the strains 


that the spindles are quite too small. 


machines of Even 
of working, there is no reason for aggravating 
the case by using a spindle that will not 
A small lathe—per. 
haps 15 inch swing—exhibited by this firm 
is very finely made, and is neat in appear- 
ance, but it is rather complicated for ordi 
nary purposes. Quite likely, however, it is 
intended only for fine The 
screw for the compound rest is operated by 
bevel with the to 
feed in line with the traverse of the carriage, 
the handle stands to the front, or towards the 
On their tools generally the bear. 


stand up to its duty. 


very work. 


so that, rest. set 


gears, 


operator. 
ing surface on the Ws is more than twice as 
great as in American practice. This firm 
have in their exhibit a foot 12 
inch swing, in which the treadle motion is 


lathe about 


connected with a ‘‘ Scotch yoke,” the pin on 
the wheel carrying a roller or small wheel, 
The 
yoke stands vertically, with tail pieces ex 
tending horizontally, a connecting link at 
one end taking hold of the treadle, and at the 
other end of a fixed pin. It isnot plain what 


which works in the slot of the yoke. 


special advantage, if any, is gained by this 
construction, 

A number of firms showed milling ma 
chinery, some of the large vertical machines 
excellent and 
The same is true in regard 


being 
workmanship. 
to slotting machines. I 


examples of design 


have never seen 
large machines of these types so well finished 
as those at the Exposition. 

Richards & Co., of Broadheath, 


England, show a nuinber of inachine tools, 


Geo. 


noticeable as being strong, heavy machines, 
A 24-inch lathe is called by the firm their 
Anglo-American lathe; I do not remember 
ever to have seen as heavy a lathe of its size. 
It is well named, being in the main a com 
the best 
England, 


bination of what were considered 
and 


what of originality expericnce had suggest 


practices in America and 


ed. I suppose I like this lathe better from 
the fact that I saw one of them in operation 
at the 
well 


conditions 
of 


Broadheath works under 


calculated to show its qualities 


strength and stiffness. This firm exhibit a 
cutting-off machine in which a short head 
with one set of dogs is used—a tail stock 


free to be moved alone the the bed, and ar 
ranged to grip the piece, being employed. 
This 


machine is quite simple in its details, and it 


Two cutters are used for cutting off, 


does its work well. They also exhibit ver 
tical milling, boring, chucking and _ slotting 
and Mr. Richards 
very firmly believes that one of the present 


machines, other tools. 
machine shop needs is the means of remov- 
ing metal more rapidly, and his machine tools 
that the 
courage of his convictions, which, I believe, 


show quite conclusively he has 
is the proper expression in the instance of a 
man doing what he preaches. 

A very common upright drill is one with a 
square or circular table on one side, and a 
ar 
rangement when there is plenty of room to 
Quite generally the vise 
the of the 
table, as it would cost only a few pounds of 


vise on the other side; a very convenient 


swing around in, 


is only about one-half weight 


cast-iron to make a balance of it, 





AMERICAN 


| Inasmall and excellently well made foot 
| lathe, the slide and hand rest 
on 


were mounted 
a triangular bar, one flat being at the 
bottom; this appears to be an improvement 
the round rod 
same purpose, as there are two sides of a tri- 
and 
The 
triangular bar costs more to make than the 
round rod, but it looks as though it was 
worth the difference. 

A machine ‘for grinding 


over sometimes used for the 
angle to clamp to, insuring stability 
bringing the rests to exact positions. 


links, other 
hardened circular forms, seemed to be well 
adapted to the purpose, and quite simple in 
The link is held in a ver 
tical position by radius rods that take hold 
where the eccentric rods do. These rods are 
made so that their length can be quickly ad- 
justed to the radius of the link, and both are 
connected to the same pin at the proper dis- 
tance above the link, the distance being ad 
justed by a slide in which the pin is fast. 


or 


its essential parts. 


The link is guided at the bottom between the 
jaws of a vise, the jaws being adjustable by 


means of a right and left hand screw. The 
swinging motion is given to the link by 


means of a connecting rod, which takes hold 
of a pin ina revolving disk—the pin being 
adjustable to give the proper stroke—and 
another pin in the jaw of one of the radius 
rods above the link. The arbor which carries 
the emery wheel—the latter appeared to be 
made upon the arbor, though of that I am 
not sure—extends through the link, and has 
In operation the arbor is 
given an endlong motion to wear the wheel 
The machine 
referred to is quite elaborately constructed, 


a bearing outside. 
evenly, and to do true work. 


but could be made very simply and_ still ac- 
complish its purpose. 
there will be ample stiffness for 
grinding links. 

A machine 
Railw: 
carries the emery wheel at the end of 


If properly construct 
ed 


by the Northern of 
France iv, for grinding links, 
a vertical spindle, the link lying on its 
side. The emery wheel at the end of 
the spindles was a necessity, for the 
that the links have one solid 
side. This machine much more 
complicated than the one previously 
referred to, but scarcely better, I 
should think. This last-named rail- 
way company also exhibit a machine 
for milling 
machine of the type in which the head 


reason 


is 





valve faces, a grinding 


carrying the emery wheel traverses the 


many of the tools they use, 
A Paris firm exhibit 
chines for sawing metal, cold. 


several ma- 
There 
is a large band saw for cutting out 
the throws of cranks, smaller band saws for 
lighter 
for 


and small circular 
of the 
use of such saws in shops in England and 


work, and large 


Saws metal. From observations 


France, it seems strange that they are not 


more commonly employed in the United 
States, 
In emery wheels and frames there are 


good exhibits, as well asin more complete 
machines for accurate work. 

There are a good many exhibits of lathes, 
most of which have the appearance of being 
In fact, 
in the European exhibit of machine tools, 


excellent tools, but costly to make. 


outside those from England, little expense 
appears to be spared. They would be cost- 
ly machines if made in the United States, and 
I do not think the cost is much less—a little 
less cost of material, no doubt—in Europe. 

It is evident, and it is worth repeating, 
that European manufacturers are willing to 
pay more for machine tools than American 
manufacturers are. 
There but 

machine tools, 


few American exhibitors 

The Brown & Sharpe 
Manufacturing Company have a fine exhibit 
of their well-known 


are 





| of 


standard machines— 


| milling machines, chucking machines, grind- 
ing 


machines for various purposes, screw 
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machines, milling cutters and attachments, 


ete. This company also have an excellent 
exhibit of small tools, such as squares, stand- 
ard scales, micrometers, vernier calipers, etc., 
etc., which appears to me to be superior to 
anything of the kind shown by European 
exhibitors. 

Warner & Swasey exhibit ten brass-work- 
ing machines, and their exhibit is instructive, 
in that it represents one line of work that 
these machines are adapted for, that is, the 
manufacture of globe valves. Each of the 
machines holds a part of a valve in condition 
to be operated upon. It to tell 
those acquainted with the work done by this 
it 
more complete in its way than any similar 
exhibit at the Exposition. 

The Tanite Company, or their representa 
tives, show emery grinding machinery, but, 
like several other American exhibits, theirs 
is so placed as not to be in much danger of 
being seen. 

Stiles & Parker and E. W. Bliss have pow- 
er presses and hammers on exhibit, but there 
is not much intention of the part of any one 
to call attention to them, or to give informa- 
tion regarding them. 


is needless 


is 


firm that their exhibit is a good one ; 


{VY 
Hi) 


iy 


I (ia 











bed horizontally, while the work re- vy H 
mains stationary on a table on the side , ek, ¢ ¢ Pie 
of the bed; a portable grinding ma- / 1 ' 

chine driven by rope belting, and a ] $i 

machine, similarly driven, for tapping + eg mnt 

for stay bolts, and drilling or reaming $ 

the holes when neceesary. It would a 

appear that this company made a good \ 
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The Morse Twist Drill 
pany exhibit drills and 
in appearance superior 


Machine Com 
reamers, which are 


and 


to those shown by 
The finish 
their tools is good, and the proportions look 
right. 


their European competitors. 


William Sellers & Co. have in operation 
two of their quick-return—eight to one— 
planers, which are very closely scrutinized, 
the operator in charge being constantly 
called upon to show how closely to the work 
they will ship. Few are inclined to believe, 
without ocular demonstration, that the table 
running back at such velocity can be in- 
stantly stopped and the tool dropped in with 


in about a quarter of an inch of the piece 


being operated upon. This firm also have in 
their enclosure a tool-grinding machine, a 
twist drill grinder and injectors. 

There are several exhibits of American 
chucks, and they seemed to hold their own 
against European competitors. 


+> 


Here is an item from one of our exchanges. 
We wonder if it ever occurred to it how silly 
it is. 

A mammoth engine boiler for Mr. Billing’s 
steam mill was drawn through the streets by 
eight horses on Wednesday. 
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The Woodbridge Adjustable Solid Die. 


An improved form of adjustable solid die 
for screw cutting has been devised by Mr. J. 
E. Woodbridge, manager of the small tool 
department of the Pratt & Whitney Co., 
which is now manufactured that 
the works Hartford, Conn., 
in place of the previous form, a cut of which 
we present on this page, for the purpose of 


being by 


company at in 


making clear the points of difference between 
it and the improved die. 

In the old die (Fig. 1) the ring by which 
the cutters were adjusted and held in place 
Was a plain ring of steel, having four grooves 
milled at an angle 
corresponding to the bevel of the outer ends 


upon its inner surface 
of the cutters, which projected into and fit 
the grooves. The adjustment was made by 
means of four small screws passing through 
the tlange of the holder from the back into 
this ring, two of the screws being arranged to 
draw the ring down, and thus force the cut 
ters inward, while the other two forced it 
outward; this opposing action, of 


holding the ring rigidly in place. 


course, 
This die, 
as our readers know, has become very popu 
lar, and very large numbers of them are in 
use. They have come into quiie general 
use on turret head machines of various kinds 
for making studs and bolts for locomotive, 
car and general railroad and other work, 
and it was this use of them which, as much 
as anything else, led to their improvement. 
It was found to be often necessary to remove 
the die when adjusting it, 
owing to the difficulty of getting at the 
It that the 
perienced men frequently employed 


from the turret 


SCTeEWS. was also found inex 
upon 
such machines could succeed in gctting the 
ring drawn down upon one side considerably 
further than on the other, so that the cutters 
were not centered in the holder; also that the 
points of the screws bearing upon the side of 
the cutters became jammed out of shape at 
times by abuse, and could not be got at for 


loosening or tightening the cutters without 
removing the ring, 

The new die is intended to overcome these 
difficulties. The screws(), Fig. 2) which bear 
upon the sides of the Cutters are put in from the 
top, and at an angle of 45° with the top sur 
face. The ends of them, where they bear 
upon the cutters, are flat, and they bear upon 
the lower side only of the square grooves 
milled in the sides of the cutters, thus hold 
ing them firmly down to the bottom of the 
The 
screws are, by this arrangement, always ac 
without The 
ring is made of steel, hardened and ground 


slot, as well as to the opposite side, 


cessible removing anything, 
inside at an angle corresponding to the bevel 
of the cutters, dispensing with the grooves in 
The 


justing are also dispensed with, and the ring 


the ring entirely. small screws for ad 


threaded onto the flange instead, so that by 


loosening the small screw # the ring can be 


turned either way by a spanner-wrench, and 


every cutter moved alike: after 


which the screws # and Dare tightened and 
the die is ready for work. 


precisely 


The screw # has 


a small piece of brass under it, which fits 


into the threads on the flange, and prevents 
their becoming injured. 

Fig. 38 shows the form adapted to cutting 
threads of fine pitch on comparatively large 
as in threading brass and 
It to 


threaded shank, which may be titted to any 


diameters, such 
iron fittings. is adapted receive a 
desired machine or fixture. 

Experience has proven that, where consid 
erable accuracy and uniformity is desired in 
screw threads, nothing will do so well asa 
solid die; open dies springing more or less 
with variations of size and hardness of stock, 
and from other causes, which make varia 
tions in size of thread, which, though allowa 
large class of work, are 
not allowable where the best of 
This has led 


to the conclusion that 


ble in the case of a 
work is to 
be done. some manufacturers 
nothing is so good for 
finishing threads to size as the old-fashioned 
solid Many holding 


this opinion have become convinced by trial, 


square dic, of those 


however, that this adjustable die is better, 
because when in use it is as reliable, and, in 
fact, is practically a solid dic, with the ad 


vantage that it can be readily adjusted, and 
sizes accurately maintained, 


Modern Locomotive Construction. 


A. MEYER. 


By J. G. 


NINETY-EIGHTIL PAPER. 


The tension on the springs in the spring 
balance S (Fig. 546 last paper), the length of 
safety valve lever, etc., are determined by 

Before these 
establish a formula from 


well-known rules. 
let first 
which they may be derived; such a course 


we give 


rules, us 
will give us a clearer conception of these rules. 

In Fig. 553 the line e ¢, represents the cen 
ter line of the rod marked # in Figs. 546, 
551 (last paper). This rod is of course sub 
jected to a tensile stress due to the steam 
pressure on the safety valve, and this stress is 
transmitted to the spring balance, hence we 
may say that the tension on the springs is 


equal to the stress on the rod whose center 
line is represented by the line ¢ eg in Fig. 558 


The weight of the safety valve lever, weight 
of valve and weight of vale spindle will of 
course help to resist the steam pressure on 
the and therefore reduce the 
tension on the springs, and in some cases this 


valve, will 
reduction in the tension will be considerable. 
For the sake of simplicity we shall, in the 
first place, give the rules in which the weight 
of the safety valve lever, valve and valve 
spindle are neglected. 

Let / represent the distance in inches from 
the center of the fulcrum to the center line 
é€é,,; this distance is often called the Jength 
of the safety valve lever. 

B, the distance in inches from the center of 
the fulcrum to the center of the valve spindle. 

T, the tension in pounds on the springs. 

A, the area in square inches of the safety 
valve; this area must always be taken equal 
to the cross-sectional area of the safety vaive 
opening JD. 

P, the pressure of the steam in pounds per 
square inch of the safety valve area. 


W,, the weight in pounds of the safety 
valve and its spindle. 
W;, the weight in pounds of the safety 


valve lever. 

C, the distance in inches from the center of 
fulcrum to the center of gravity G of the 
lever. 

In neglecting the weight of the safety valve 
lever, valve and spindle, thesymbols W, W, 
and (, will not be used; we have given them 
here so as to make our table of symbols com- 
plete. 

The total steam pressure in pounds on the 
safety valve is evidently equal to the prod 
uct obtained by multiplying the steam press 
ure P per square inch by the area A of the 
valve ; hence the total pressure on the valve 
is equal to P X A. But this total steam press- 
ure acts with a leverage 2B, and is resisted by 
the tension 7’ acting with a leverage 1. Now 
in order to compare the intensity with which 
the pressure on the valve acts, with the inten 
sity with which the tension acts, we must 
find the moment of each of these forces. 

The moment of the total steam pressure 
acting on the valve isequal to Px AX B. 

The moment of the tension is equal to 
rx 2. 

When the steam 
just sufficient to raise the valve, we have 
then a condition of equilibrium, in which the 
moment of the total steam prcssure is equal 
to the moment of the tension, and these 
conditions are represented by the formula 

PM Ay BT xX LZ. (a) 

Putting this formula in words, we have: 

The product obtained by multiplying the 


pressure on the valve is 


steam pressure per square inch by the area in 
square inches, and by the distance from the 
center of the valve to the center of the ful- 
crum, is equal to the product obtained by 
multiplying the tension in pounds by distance 
from the line of action of the tension to the 
center of the fulcrum. 
From this formula we 
known rules which will 
apy problem relating to the safety valve, and 
these rules hold true when a weight is substi- 
tuted for the springs, as in safety valve for 


well- 
enable us to solve 


derive the 


stationary boilers ; all we need to remember 
is that the center of the weight will lie in the 
We also bear in mind that, 


line ¢ é,. must 
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valve lever, valve and spindle are neglected. 
Erample 1. The length Z (Fig. 553) is 
383 inches; the distance B from the center of 
the valve to the center of the fulcrum is 34 
inches; the steam pressure P per square inch 
is 120 pounds; the safety valve is 3 inches di- 
ameter. What will be the tension on the 
springs ? 

The area A of a safety valve 3 inches 
diameter is 7.06 square inchees. Here then 
we have given P, A, Band L; it is required 
to find 7’ 


quotient, which is numerically equal to the 
length of the lever in inches. 

Substituting the numerical values for the 
symbols in formula (2), we have 
120 x 7.06 x 3.5 


a 
sé 


— 38.5 inches for the 


length of the safety valve lever. 
Example 3. The tension 7’ 
length Z of the safety valve lever, 
area A of the valve, 7.06 square inches; dis- 
tance B from the center of the valve to the 
center of the fulcrum, 34 inches; find the 


is 77 pounds; 


384 inches; 





spindle 


Valve 




















J F 


ig. 





We know that 
PxYXASX B= 27 xX 1, 
hence, to find 7’, we have : 


) P > 
Pee eF  ¥ (1) 
L 
Which reads: 
Rule 1. The steam pressure in pounds per 


square inch, multiplied by the area in square 
inches of the safety valve, and this product 
again multiplied by the distance in inches from 
the center of the valve to the center of the ful- 
crum, and the last product divided by the 
length of the lever in inches, will give a quo- 
tient which is numerically equal to the tension 
in pounds of the springs. 

Substituting the numerical values for the 
formula (1) we have 
x 3.5 


symbols in 
120 « 7.06 
38.5 
sionof the springs. 
Exvample 2. The pounds; 
the distance B (Fig. 553) is 34 inches ; the 
area A of the valve, 7.06 square inches; steam 


~~ 


= 77 pounds for the ten- 


ied 
im) 


tension 7’ is 
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~ 


pressure P, 120 pounds per square inch. 
Find the length 1 of the the safety valve 
lever. 

Here we have 

ie & x wd. (2) 
7 

Which reads : 

Rule 2. The steam pressure in pounds 


per square inch, multiplied by the area in 


product again multiplied by the distance in 
inches from the center of the valve to the 
center of the fulcrum, and the last product 





in the following rules, the weight of the safety 


divided by the tension in pounds, will give a 
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square inches of the safety valve, and this | 


553 


steam pressure per square inch on the safety 
valve. 
Here we have 
cae P. 
Ax B 
Which reads: 
Rule 3. The product obtained by multiply- 
ing the tension in pounds by the length of 
the lever in inches, divided by the product 
obtained by multiplying the area in square 
inches of the valve by the distance in inches 
from the center of the valve to the center of 
the fulcrum, will give a quotient which is 
numerically equal to the steam per square 
inch. 
Substituting the numerical values for the 
symbols in formula (3) we have 
77 x 38.5 
7.06 X 3.5 
per square inch of the safety valve. 

Example 4. The tension 7’ is 77 pounds; 
length of lever, 384 inches; steam pressure, 
| 120 pounds; distance from the center of the 


(3) 


= 119.97 pounds steam pressure 


d 














Fia. 3. 
DRILL CHUCK. 


valve to the center of fulcrum, 34 inches; 
find the area of the valve. 
Here we have: 
ma re 
| PxB - 
Which reads: 
Rule 4. The product obtained by multiply- 
ing the tension in pounds by the length of 
| the safety valve lever, divided by the product 
}obtained by multiplying the steam pressure 
| per square inch by the distance from the 


(4) 


/center of the valve to the center of the ful- 
/crum, will give a quotient which is numeri- 





| the area of the safety valve. 








Substituting 
the numerical values for the symbols in 
formula (4) we have, 

77 X 38.5 
120 x 3.5 
the valve. 


7.05 square inches in the area of 


Example 5. The tension 7 is 77 pounds; 
length of lever L, 384 inches; steam pressure 
P,120 pounds; area A, 7.06 square inches; 
tind the distance from the center of the valve 
to the center of the fulcrum. 
Here we have: 

= a B 

PX A 
Which reads: 

Rule 5. The product obtained by multiply- 
ing the tension in pounds by the length of 
the lever in inches, divided by the product 
obtained by multiplying the steam pressure 
per square inch by the area in square inches 
of the valve, will give a quotient which is 
numerically equal to the distance in inches 
from the center of the valve to the center of 
the fulcrum. 

Substituting the numerical values for the 
symbols in formula (5) we have 

77 X 38.5 
120 x 7.06 
tance from the center of the valve to the 
center of the fulcrum. 

When the weight of the safety valve, etc., 
lever are taken into account, the formulas be- 
come a little more complicated; but if the 
foregoing formulas and rules are understood, 
there will not be any difficulty in forming a 
clear conception of the rules which we shall 
give in our next paper. 


(9) 


= 8.49 inches, which is the dis- 
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The “Climax” Drill Chuek. 


A new drill chuck is illustrated upon this 
page, in which the aim has been to bring the 
strain in tightening the jaws directly on a 
line drawn through the center of each jaw, or, 
in other words, to avoid all side thrust and 
cramping caused thereby. In Fig. 1 a gene- 
ral view of the chuck is given, and in Figs. 
2 and 3 sectional views showing the construc- 
uion, similar letters of reference designating 
the same parts in both figures. A is the body 
of the chuck through which, at right angles 
to the hole passing through its center, a 
round hole is bored, which receives two pieces, 
C, one of which is in the position shown, and 
the other on the opposite side of the screw D. 
These two pieces are held in place by steel 
pins driven through them and into the body 
of the chuck. Their inside surfaces are 
curved to fit the screw, and they are of a width 
sufficient to embrace about one-half its cir- 
cumference, being threaded with a Y thread 
to fita Y thread cut upon the square threads 
of the screw. When the screw is turned to 
the right by the wrench, it is screwed down 
into the body of the chuck by this Y thread, 
carrying with it the jaw #. The balance of 
the circumference of the screw not covered 
by the pieces ( is embraced by the peice B, 
which passes down, and holds the opposite 
jaw F. Theinner surfaces of the piece B, 
where it fits the screw, are provided witha 
square thread which engages with the square 
thread of the screw, this thread being 
of just twice the pitch of the Y thread, so 
that, as the screw descends, carrying the jaw 
E with it, the piece B moves inthe opposite 
direction or upwards at the same rate, and 
the jaws thus always centered. At 
first thought it might be supposed that the 
accuracy of the chuck would soon be im- 
paired by the unequal wear of the square 
and Y threads, but the fact is that the strain 
of tightening up the jaws is borne almost 
entirely thread alone, the 
V thread serving simply to keep both jaws 
central in the chuck, the only strain required 
to do this when tightening the chuck result- 
ing from what excess of friction there may be 
in the movement of one jaw over the friction 
of the other, which would practically amount 
to little or nothing. 

Figs. 4 and 5 are views of one of the jaws 
and the screw, the latter full size. 

The interlocking teeth of the jaws are 
made at such an angle that if a drill slips 
in the chuck no scoring of the shank results, 
all parts of its surface being acted upon alike 
by the jaws. The chuck is manufactured 


are 


by the square 





| cally equal to the number of square inches in 


by Clarence M. Kemp, Baltimore, Md. 




















99 


Avaust 22, 1889] 





Improved Rapping Plates. 


The usual practice in shops having pattern 
making to do, is to make their own rapping 
plates for wood patterns, the plates being ex- 
pensive to make, and of such shape as to re 
quire considerable labor in fitting them to 
the patterns. Mr. Donald Fraser, of Mil- 
waukee, Wis., has placed upon the market a 
line of rapping plates, including a great va- 
riety of styles, three of which are shown by 
the accompanying cuts. The 
shown, as well as all the others made, 
are of such shape that all the cutting 
necessary for fitting them can be done 
with boring bits, which enables them 


ones 


to be fitted with the least possible 
labor. This, together with the com- 


paratively low cost at which the plates 
are furnished, tends to the plentiful 
use of plates, and the consequent sav 
ing of patterns. We believe the plates 
will be appreciated by pattern makers, 
who know the trouble and expense in- 
volved in repairing patterns which 
have been broken in the foundry for 
lack of proper rapping plates. 

They are made of malleable iron, 
and in such a large variety of sizes 
and styles as to adapt them to all 
kinds of wood patterns. We know 
of several prominent manufacturing 
and engineering concerns, which are 
using them with entire satisfaction. 
—_- 

The JHlectrical, Mechanical 
Mining News publishes several al- 
leged pictures of Canadian millers, 
who recently met in converftion in 
Toronto. If these pictures were accepted | 
as ‘‘ counterfeit presentments” of the gentle- 
men they are supposed to represent we 
should not hesitate to surrender our valu- 
ables without controversy to four out of 
five of them, if they were met outside police 
protection. But as we happen to know that 
some, and believe that all of them are good 
and reputable citizens, we are in extreme | 


and 


doubt as to why our generally fair contem- 
porary has concluded to caricature them. 
Very likely there is some huge joke con- 
nected with the scheme, that is beyond the 
ken of a Yankee. 
one representation that looks for all the world 
as if it had been copied from one of Nast’s 
efforts at showing some of the propensities 
of Boss Tweed. There ought to bea certain 
amount of honor in all things. We hope our 
contemporary will not be called upon to de- 
fend itself in a series of libel suits. 
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LETTERS FROM PRACTICAL MEN, 


Bent Crank-Shafts, 
Editor American Machinist: 

Since the article on bending of crank-shafts 
appeared in the AMERICAN Macninist of 
June 27th, the writer has received, 
the AMERICAN MACHINIST, a letter from Mr, 
H. Hendrix, asking for further information, 
and if 
8" really can be bent from the bar as I stated. 
Mr. Hendrix would go 500 miles to see it 
done. He would probably have to go a good 
deal further than this, for it is quite possible 
that the process is not carried on in America 
at all; but if Mr. Nendrix will goto England 
he may see the process of bending at the 
works of the Grantham Crank and Iron Co., 
Grantham, Lincolnshire, and also at the works 
of the Clark Crank Co., in the city of 
Lincoln, only a few miles away. Whether 
permission to inspect would be granted can- 


through 


especially crank-shafts as large as 


not be here stated. 

Americans are sometimes apt to take airs 
on themselves, and boast of the freedom with 
which American works are thrown open to 
visitors, and contrast the same with the ex- 
clusiveness manifested at some English 
works. It is only works manufacturing 
specialties that are very exclusive, and seeing 
that there is no 75 per cent. tariff wall round 
England a little exclusiveness may be par- 
doned. The freedom to pick up ideas in an 
other man’s shop is not very valuable behind 
a big tariff. ° 

But to proceed; if Mr. Hendrix will again 
read the article, he will see that the process 


But we draw the line at 
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particularly described, namely, of bending by 
a set over a block, was stated as ‘‘ the method 
of procedure for moderate sizes,’ and that 
where reference was made to 8 inch shafts 
was after the statement that bending on the 
same principles may be carried out by 
hydraulic pressure. Just where the division 
comes in depends on the tools at hand. For 
ordinary tap work as described, probably 


about 5 inches diameter would be a maxi- 


mum, but withsuitably arranged steam ham- 


This will probably be about 7 inches diame- 
ter At least similar engines built at Crewe 
Works by the L. and N. W. Ry. Co. have 
these bent cranks, and may perhaps have 
been seen there by the American engineers 
who went to Crewe. 

Fig. 3 is an end view of a _ three-throw 
crank as made at Grantham, and will show 
to what a purpose bending isnow put. Such 
cranks are used for pumping machinery. 

There is no waste of material in bent cranks 








RAPPING 


mers giving a heavier blow, there is no reason 


why considerably greater diameters may not | 


be bent. However, for larger sizes hydraulic 
power seems best suited, the cranking being 
done on aspecially devised press which forces 
out the arms and forces inwards the ends of 
the bar as the throws are being formed. By 
this system a large bar is bent with fewer 
heats, and there is less danger of deterioration 
of the material from overheating or other- 
wise, and the work has a better finish also. 
The plant is expensive and only to be afforded 
by a crank factory. 
rate sizes may be attempted by a competent 


PLATES. 


with the exception of the small necessary 
turning up of the bearings. 
different from a block cranked axle cut out, 
when a reduction in finishing of over 30 per 
cent. is not thought excessive. Inthe matter 
of finished cost, the bent crank has an im- 


This is very 


|mense advantage over the older type, and it 


is needless to dwell further on the advan 


tages of continuity in the bends. Some men 


who are adepts at the lathe would find the 


| turning up of the necks and crank-pins of a 
| big three-throw crank like Fig. 3 a matter to 


The method for mode- | 


smith with such a rig as he would be able to | 
procure in many workshops, especially if a! 


tax their skill and accuracy. In this Fig. a is 


the body of the shaft and ded the three 
cranks, 
Since receiving 


Mr. Hendrix’ letter the 

















Fig. 4 
BENT CRANK-SHAFTS. 


foundry were at hand to cast a good block. | writer has obtained an illustrated sheet from 


In a crank of the formof Fig. 1 the bend 
is longer than in the case of acut out block 
crank, and in some situations the space is per- 
haps not available for this extra length. In 
such cases the arms are made elliptical as 
shown in the cross-section above, so preserv- 
ing their full section with increased strength 
and of less length, whilst losing none of the ad- 
vantages of continuity. On the Pennsylvania 
R. R. there is at present an English locomo- 
tive running which probably has a single 
throw cranked axle of the type of Fig. 2 


ms 


the makers of bent cranks, and this 
sheet is printed the following : 

‘* Any form of crank bent up to 12 inches 
diameter, turned and finished, or forgings 
supplied.” This simply proves that in speak- 
ing, within knowledge, of sizes up to 8 inches, 


upon 


no exaggeration was indulged in, but sizes 
up to 12 inches were not named, as they were 
not known to the writer. 

Some idea may be gathered of the univer 


sal and varied uses to which cranks are put, 
by a visit to a crank works. Threshing 


5 


brick machines, looms, engines, 
pumps and a host of other machines call for 


bent cranks, but the makers themselves are 


machines, 


often puzzled to account for the use to which 
a cranked bar with fourthrows at all sorts of 
angles, and 10 or 15 feet long by 3 to 6 inches 
diameter, is to be put. 

It is curious also in the experience of the 
crank makers to note the changes in demand 
for cranks, 
nothing but steel, at another time iron alone 


At one time people will have 


is called for asthe material, each metal 
apparently having its seasons of good 
and bad repute. 

Mr. 


two places where it is possible to see 


Hendrix has now the names of 


bent cranks made not merely of 8 
inches, but up to 12 inches diameter. 
Simple as the operation appears, it 
requires care, skill and judgment, and 
a novice would make a weary bungle 
were he to attempt without experience 
from a 
To the eye of a crank 


to bend even a_ two-throw 
jumped bar. 
smith there is nothing worse than the 
appearance of a badly bent crank, 
every corner being flat and wanting 
that 


correct judgment to have been first 


fullness which alone proves the 


expended on the straight bar. 

The process of jumping the swells 
is of course chiefly applicable to the 
smaller sizes. Larger sizes, those 

which are bent from something bigger 
than a 6-inch rolled bar, will require 
a forged bar, and in forging the bar 
the bending swells can as readily be 
forged as not. 

In the illustration of June 27th the 
swell should not, of course, have been shown 
like along collar rising suddenly from = the 
body of the shaft, but more of the fashion 
of Fig. 4 herewith, as it would naturally be 
if jumped upon a part of the shaft locally 
heated with the highest heat at what will 
prove the thickest portion of the swell. 

It is possible that for very long cranks the 
bent form might not be suitable on account 
of lack of stiffness of the crank arm, but no 
word of any weakness in this direction has 
reached the writer. 

The diameter of 8 to 84" is a usual maxi- 
mum, but, as already the Gran- 
tham firm make any form of crank up to 
12 inches by the bending process, and from 
a letter dated July 20th, 1889, it appears that 
the Clarke Crank Co. ‘‘ have bent 
throw cranks, 13” in diameter x 30 
several such cranks are at work of their 
W. H. Boorn. 


stated, 


three- 
stroke,” 
and 
manufacture. 


A Conversation About Making Car 


Wheels— Verbatim Report, 
Kditor American Machinist : 

Last winter I visited a jobbing foundry in 
the South, and among other work done was 
repairs fora railroad, After a pleasant talk 
with the proprietors, and a walk through the 
foundry, I noticed a few hand-car wheels in the 
‘IT see you make a few 
hand-car wheels,” Isaid. ‘‘ Well,” responded 
the genial 
‘«you have expressed it the first time; we make 


collection of castings. 


and good-natured — proprietor, 


a few, andlosea good many. Just come out 
in the yard,” he says, ‘Sand I will show you 
A great big heap of tangled and 
he had not exaggerated the 


sadness.” 
twisted sadness- 
sadness part; it certainly was there, if about 
50 or 100 hubs with crooked, kinked and bat- 
tered wrought-iron arms, that the rims had 
been broken from, could give any evidence of 
hopes deferred. 
don’t cure that trouble and 
to your hand-car wheels ?” 


‘What is the reason you 
get sound hubs 
‘* Well,” said my 
entertainer, ‘‘ you see there is no such thing as 
getting those hubs sound; the wrought-iron 
spokes in them prevents the hot fluid from 
laying still, and we pour the hub and rim 
both at the same time, too; we oil, chalk and 
red paint ‘em, but they blow just the same, 
some worse than others, and these here are 
a specimen of the worst.” 

Isaid, ‘‘There is a way I have tried and 
we remember seeing 
It 


is not new, but has been used in a few shops 


others have tried, and 
but very few unsound hubs, if followed. 


north and east, and here is the process : 
‘*In the beginning the hub and rim should 
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not be poured at the same time; by doing so, 
the rim shrinks into the arms, and, both ends 
of 


strain 


arms being rigid, there must be a severe 


on the rim, sufticient to cause it to 
crack at a very slight blow.” 

‘*T have seen a section of rim come right 
out,” said my interested friend. 

‘* Now when you make your pattern you 
can have attached to the pattern arms a ring 
as shown by the dotted line, so made that it 


will have room to set the gates necessary to 


runthe rim, and these gates for hub marked 
A Aandrim BS. If you have not: many 
to make, the ring (can be cut with a gate 


cutter, after the pattern is drawn, being care- 
ful to print for 
wrought-iron arms / #, etce.; when ramming 


cut gates below each 
up cope, you set two sprues for vent D D. 
These sprues answer a very important pur- 
pose, and are the ne plus ultra of the whole 
thing in providing means for the steam to 
that it does not 
follow up the arm and condense onthe end 
of 
mould ; 
15 to 20 minutes before pouring the hub ; the 
latter I have until the 
next day, and was then poured, and came as 


escape as fast as made, so 


them where they project into the hub 


consequently you pour the rim from 
known to be left out 


sound in the hub as a bullet. 

‘‘By this method the rimis relieved of 
strain, your hub issound, and instead of a great 
big tangled up heap of sadness, as is now 
visible, there will be sunshine.” 

Says my friend: “I into the 
thing. As fast as steam is made by the metal 
in the rim it gets into that ricket and dare go 


see whole 


no further, only up out of the vent. Stranger, 
give me your hand, and we will go over here 
and talk about the new South and its future, 
and never say a blamed word about the late 
war.” L. C. JEWETT. 
RR 


Modern Steam Plant and Its 
Management. 


The 


By PETER H. BuLLocK. 


BE SURE; DO NOT PRESUME, 





It is quice often that people will use the 
expression that it is ‘‘ fair to presume ” that 
such and such athing is so and _ so, or that 
the condition of another thing must be a cer 
tain it 
period, or that similar conditions brought 
Such 


soning may do for some occupations, but it 


way because Was so at some recent 


certain results in another place. rea 


should have no place in the management of a 
steam plant, for in this business the only 


safe way is to base all calculations on 
established facts. 

A very excellent mechanic once ‘* pre 
sumed” that the two walls of a building 
were parallel with each other, when a simple 
measurement would have shown him that 
they were not so by several inches, But the 
measurements were not taken until it was 
found that two lines of shafting that had 


been erected on this presumption would not 
run with each other, 

Another time the writer, in laying outa 
return pipe that it was desirable should have 
a certain and uniform pitch, presumed that 
two windows on opposite sides of a building 
were level with cach other, as by rights they 
should have been, but asin fact they were 
This 


the 


was not dis 
of 
disagreeable snapping that the pipes kept 
up at this Ilad the 
taken from the hewn base stones all would 


not by over four inches. 


covered until looking for cause a 


point, levels been 


have been right, as these were level and con 
tinuous, 

Of course there are cases where it is safe 
to base ordinary calculations on visible evi 
dence, such, for instance, as where a shaft or 
pipe passes through a wall or partition, and 
there is no doubt of its being anything but 
straight, but beyond cases like these, where 
something can be seen, it is not safe to pre- 
sume anything to be a fact that has not 
been verified. 

Some years ago, an engine made by the 
most noted builder in the United States was 


in a manufacturing establishment, 
the run very 


badly, no amount of oil or adjustment doing 


erected 


and from the tirst crosshead 


it any good, 


Knowing ones said the engine 





was not in line, but it was proved to be so. 
Others, that the crosshead pin was not at 
right angles to the piston rod. It was found 
to be perfectly true, as was also the crank- 
| pin with the main shaft; and the engine ran 
ino better for all this information. Again 
| the piston and rod was taken out, the cross- 
|head and connecting rod taken off, and fur- 
ther tests made. The cylinder was true, 
smooth and round; the guides were level 


}and in perfect line, and the crankshaft was 
| level and at right angles with the center line 


of cylinder. The line was about to be taken 
out in despair, when a person present put a 
rule across the pin where the line intersected 
it, and noticed that it was not exactly in the 
center of the pin. He saw at once that when 
the connecting that it would 
have a tendency to throw the crosshead out 
of perfect line in the horizontal plane, and 
cause it to cramp on the guides exactly as it 
did do. The proper way to fix this would 
have been to have taken out the shaft and 
turned enough off from the hub of the crank 
to let the center of the pin come back to the 
center line of the engine; but as this could 
not be easily done, the amount it was out 


rod was on 


ever had an intrinsic value of that amount. 
Still it has cost an engine owner that amount 
of money in an indirect manner, from the 
fact that it got into a position where it ma- | 
terially interrupted the flow of steam from 
an engine for fully two years. During this 
time the steam-chest cover had been taken off 
probably a dozen times to see what made the 
engine exhaust so hoarsely when running up 
to speed. No engine ever suffered from more 
outrageous valve setting than had this one. 
Set screw scores the shaft showed that 
the eccentric had at different times occupied 
every available position for 90° each side of 
where it belonged. It had been set. by theory, 
by practice, by steam, by guess and 
numerous —— methods, and always, when 
run up to speed, it would sneeze and lag in 
a most alarming manner. had 
hinted that some of the steam passages must 
be stopped up, but as they looked all right, 
and a wire could be pushed through, no one 
had insisted on proving it to be all right by 
|making any simple test. Everybody had 
been willing to presume or to assume that it 


on 


by 


Several 


was all right, because it appeared to be so 


’ 


while, in fact, 70 per cent. of the exhaust 
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was taken off from the inside end of the pin 


brasses, and as much put on to the outside 
end, thus allowing the connecting rod to 
come into line, and move with both ends in 
It will be seen that in turn- 
ing the engine for squaring it, that if the 
measurements were all taken from the front 
or all from the back side they would show 
all right, and it was only by accident that 
the 1-16th of an that 


from the center was noticed, 


the same plane, 


inch the line was out 

Of course this 
error belonged to the shop, as no possible 
amount of adjustments of parts could have 
brought the shaft back into its proper place. 
Honors are, however, usually about even be 
tween the shop and the men that set up the 
I have 
done my share of ** cussing” the ‘ idiots” in 


products of it, so far as mistakes go. 


the shop for sending out work not properly 
fitted, and have had admit that I 
in danger of the fool-killer myself, when 
the fault was my getting 
wrong. 


to was 


own in things 

Whenever it becomes necessary to take an 
engine, pump or other piece of machinery 
apart to discover any suspected fault, do not 
give up until it is found. This is brought to 
my mind by the ownership of a $1,000 cold 


chisel. Not that this rather poor chisel is 





worth that amount of money now, or that it 





MAKING CAR WHEELS.—SEE PAGE 5. 


passage on one end was stopped by the chisel 
to which I have referred. Now this was not 
on the shop, for the chisel belonged to the 
engineer, and was, no doubt, lost there by 
him in one of his Sunday or holiday explora 
tions, as he had a penchant for pulling things 
to pieces, if they run well, to see what made 
them do so, and, if they did not run well, to 
| try and find out why not. The result to the 
japparatus, when a fellow of this kind is 
| around, is usually rather bad, for if aman 
don’t know enough to let things alone when 
they are all right, he won't know enough to 
fix them when they are wrong. 

This champion high-cost chisel was ex 
tracted from its lodging place by drilling a 
1 
and the engine has since shown no signs of 
bronchial trouble. The means employed to 
discover the fault were a little agricultural, 


hole through the wall of the steam-chest, 


but we got there. A funnel was made to 
just fit the exhaust ports, and the time it 


took for 
}each port was carefully noted. 


20 pounds of hayseed to pass through 
The 


long 


time 


| being more than four times as on 


one end as on the other led to the discov 
ery of the chisel, which completely knocked 
out the diagnosis of several who had ad 
vanced some novel suggestions founded on 


In the manufacture of tinfoil, tin is 
melted and run into blocks weighing from 
200 Ibs. to 400 Ibs. each; and in this form the 
The old 


necessary 


metal is kept for ordinary use. 
method for to the 
thinness for foil was by hammering it by 
hand as the gold-beaters do gold leaf, and 
this process is still in vogue to a limited ex- 
tent. This, however, isa very laborious pro- 


reducing it 


cess, as the sheet must be constantly beaten 
without intermission, to keep up the heat 
generated by the continuous strokes of the 
haminer, and the great drawback to it was 
that only one surface or face could be pro- 
duced. The introduction of rolling machi- 
nery has completely revolutionized the trade, 
so that in place of importing we now export. 
In these mills the metal is given a beautiful 
polish on both it is then cut into 
widths of from 12in. to 15in., rolled 
reels, and cut to order by cutting machines. 
The great advantage of the machine-rolled 
foil over the hand-beaten foil is that while 
the latter is full of minute holes, so small 
as not to be visible to the naked eye, the 
former is, asa rule, perfectly intact, and thus, 
being air-tight, forms a wrapper that cannot 
be equaled by any other substance.—7he 
Engineer (London). 


sides ; 
on 


————_ =e — 


A paper on ‘‘ Erosions due to Wind Ac- 
tion” was read at a recent. meeting of the 
Paris Academy of Sciences by M. Contejean. 
During a recent visit to Corinth, the author 
observed a remarkable instance of this phe- 
nomenon on the neighboring plateau, where 
an old amphitheater some fifteen meters from 
the edge of the escarpment communicates 
with the beach through a cavern with wide 
openings at both ends, and above which the 
limestone rock forms a natural bridge. The 
walls of this cavern, which is formed in the 
sandstone stratum at the foot of the cliff, are 
extremely rugged and irregularly corroded, 
nowhere showing traces of human workman- 
ship. The tunnel could not possibly have 
been excavated either by the rains or the run- 
ning waters, and its existence can be explained 
ouly by the action of the sands playing on a 
point of least resistance under the influence 
of the fierce northern gales prevalent in this 
region. 

ee 

Herr Bickmann has patented in Germany 
a process for enabling sulphuric acid for 
manufacturing purposes to be safely trans- 
ported. He takes advantage of 
certain salts—of which alkaline 
representatives—by which they give up their 
waier of crystallization when heated and take 
itup again when cool; and he does so by 


a properly of 
sulphates are 


mixing the salts in an anhydrous condition 
with a calculated quantity of sulphuric acid. 
The whole mass becomes granular, or may 
be formed into cakes, and when heated the 
whole liquefies and may be used as if it were 
sulphuric acid, for the presence of bisulphate 
of soda does no harm. 
ae = 

Litthe Ike—Uncle Rastus, does cold make 
ebything git little ? 

Uncle Rastus— Yas, it do; cold will always 
contrac’; don’t you ’member night fo’ last 
de 


libs next to me swonk up in one night t’ nex’t 


Christmas wood pile o’ Parson Jones dat 
nothin’ ? 
Little Ike 


Rastus, how de pile 0’ wood by de side o’ de 


Sut don’t you ’member, Uncle 


stove in the cabin got heap bigger ? 
Uncle Rastus—Well, twas hot in de room 


yous lifffe idyot; heat makes things biggar 


You ain't got de sense you was born wid 
Harpe rs Bazar. 
a ae 
A Haverhill (Mass.) dispatch — says : 
‘Alfred Briggs, a cutter at W. F. & J. A. 


Blake’s shoe manufactory, fell down an ele 
vator well Friday evening, and was severely 
injured.” 
elevator wells so guarded that no one can fall 
down them? 


What is the matter with having 


It don’t cost much. 
a ee 
Just at this time there is a fight among the 
members of the Sugar Trust, 
fall out This is 


When rogucs 


vet their dues. 


honest men 





assumed data—the chisel was the fact. 


an old saying, and there is lots of truth in it, 
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Bolt-Heading Machine. 


The Acme Machinery Co., of Cleveland, 
Ohio, have recently perfected a machine for 
heading bolts, and for making many other 
forgings from the end of rods, which we illus- 
trate by a general perspective and detail 
views on this page. Especial care has been 
taken in the designing of the machine, to so 
construct it as to reduce the violence of the 
heavy shocks incident to such work, and 
make the machine amply strong enough to 
withstand them; also to so construct it 
that not only the least possible wear shall take 
place, but that repairs made necessary by 
such wear as does take place shall be easily 
made, without the necessity for entirely dis- 
mantling the machine and taking it to the 
machine shop. 

To this end, no part subject to wear slides 
directly upon the bed of the machine, but 
always upon pieces which may readily be 
removed to be trued up or replaced. The 
vertical cross-secuion, Fig. 2, shows the ar 
rangement where the heading slide 7’ has at- 
tached to its lower surface two strips of hard- 
ened and ground tool steel A A, which are 
24'’ wide and 30” long, these resting and slid- 
ing upon similar strips attached to the bed. 
At each side are cast gib pieces H HL. This 
system is carried out all through the machine, 
as is shown by the various sectional views. 

Side shafts have been dispensed with, and 
the movable die block (M, Fig. 3,) is moved 
up to close the dies, by the action of the slid- 
ing piece U, different views of which appear, 
designated by the same letters in all the sec- 
tions. The block 0, to which the toggle 
levers are attached, rests upon the inclined 
surface V, Fig. 4, so that, when the slide U 
advances, the block O is forced upwards, 
and, by meansof the toggles, moves the block 
M to the right, closing the dies. The sliding 
piece U, as well as the heading slide, is actu- 
ated from the main shaft, which is of the best 
hammered iron. The blocks O and M are 
returned to their normal position by a rocker 
arm provided with a roll at its rear end, 
which comes in contact with a return incline, 
W, Fig. 4 

As will be seen by the general view, and 
the section, Fig. 2, the frame consists of three 
trusses running straight through from front 
to back, an extension of the outer ones form- 
ing the base upon which the machine rests. 

The toggle levers NV N are of tool steel 
with spherical ends 24", having a bearing in 
solid metal, besides being held in place by 
steel pins 1}'’ diameter. 

The dies and punches are of novel construc- 
tion, and designed to turn out perfect work 
with the fewest possible strokes. Track 
bolts, plow bolts, rivets and many other forg- 
ings are cut from the rod, by a shear pro- 
vided in the rear of the dies. 

The machine is also provided with effect- 
ive and simple outside shears, which can be 
used for cutting up stock or for cutting off 
work from the bar after forging. Back of sta- 
tionary toggle block is placed a relief wedge, 
which can be adjusted to sustain any required 
pressure, and which will yield to any unu- 
sual strain or shock, giving an elastic blow 
to the forging dies, and also preventing any 
breakage of machine or parts by a careless 
operator allowing cold work to get between 
the dies or out of the grooves. The same 
system is used in connection with the heading 
punches, and is placed on the heading] slide 
in rear of tools. 

Stationary die block, movable die block, 
toggle arms and toggle blocks are all steel, 
and the entire construction of the machine 
is such as is thought will best adapt it to its 
work. 

The stock gauge is alsoa new and valuable 
feature, remaining in front of the dies until 
they are entirely closed, and then moving out 
of the line of the heading tools, with a smooth 
and easy motion, in less than 1-30th of a revo- 
lution of the machine. The illustration is 

from the 1}" standard machine. 
- i —— 

E. P. Bullard, 72 Warren street, New York, 
was recently damaged slightly by fire, but he 
writes us that his business is not particularly 
interfered with, and that he is ready to meet 
customers as usual, 





to the imposition of duties on imported pro- 
ducts, but probably 
was ever suggested than the query as to the 
liability of imported electricity to a tariff 
duty, which is now under consideration. An 


Fig. 4. 


Novel questions frequently arise relating | 


nothing more novel | 


United States free of duty? They are cer- 
tainly not down on any schedule or classitica- 
tion of the tariff, and the question is in what 
class can they be placed. If reference is had 
to the use which New York proposes to make 
of electricity, to give a murderer his final 
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electric light company, which has its plant or 


the Canadian side of the boundary line, pro 


ara Falls village and its surroundings. Bu 
can electricity and electric light, manufac 
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poses to supply electricity for lighting Niag- 


tured in a foreign country and made mer- 
chantable commodities, be admitted intothe | of naval 
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1| quietus, perhaps it could be put on the tariff 
-| schedule of ‘‘deadly weapons.”—Jersey City 
Krening Journal, 
t mney 

A good many occurrences during the past 
few years goto show that the commanders 


>_> ne 


7 


last occurrence is knocking a hole in the 
Boston after her quite successful trial trip. 
There is a good deal of nonsense in the in 
sisting by the government that a vessel be 
longing to the navy shall not make use of a 
pilot over ground which her commander had, 
perhaps, never traversed, and at the same 
time insisting that the captain of a steamship 
shall not take his vessel intd a port to which 
he has sailed a hundred times. Somehow or 
other the two things do not square. 
—— 

Boston, besides the other things for which 
she is noted, seems likely to become famous 
as the birthplace, or at least the nursery of 
remarkable, startling and revolutionary in- 
ventions. Several times recently we have had 
occasion to speak of some of the astonishing 
and original ideas emanating from that quar- 
ter. First we had the man who had upset all 
the known laws of friction, by making a 
driving wheel for a locomotive with numer 
ous flat places on the face of the tire. Then 
next, according to the published reports, a 
man had invented a cold storage arrange- 
ment for steam, which seemed to work not in 
accordance with any of the old and well- 
known principles supposed to govern such 
matters, but according to new principles 
especially discovered and promulgated for 
the occasion. «Now we have a scheme for an 
air ship, which is to be of steel, with the air 
exhausted from the inside. This of itself is 
not a new idea, but the principle upon which 
it works, instead of being the old one accord- 
ing to which the lifting power of such an 
arrangement is about equal to the weight of 
an equal bulk of a 
brand new one, involving the discovery of a 
new property of the atmosphere, to which the 
inventor has applied the ecuphonious title of 
‘anthexis.”” Hear him: Anthex is pro- 
vides sustentation for the air ship by auto- 


ir, less its own weight, is a 


matic means, independent of power, indestrue 
tible in their nature, and so perfectly adapted 
as to make its falla physical impossibility.” 
We wonder that this new genius does not 
leave the air inside of his steel vessel, and de 
When the air 
is exhausted there will be of course a press- 


pend upon anthexis entirely. 


ure of something like fifteen pounds to the 
square inch upon it, and it will of course have 
to resist this by being made correspondingly 
strong, Whereas, if the air were left in it, it 
might be made of tin, and its cost considera- 
bly reduced, 
given us regarding it, anthexis would sustain 
the affair, even if it were filled with lead. 
—>_>e 


According to the information 








The Western Union telegraph manager at 
Worcester says that 40,500 printed forms for 
messages are used at that office every three 
months. With so many of those blanks used 
it isa wonder that somebody doesn’t make 
howling enough to get a new and proper 
blank supplied, on which there shall be room 
enough for the place and date to be written. 
The blank now used is a public nuisance.— 
Lowell Weekly Journal, 

Well, that is a fact; the little picayunish 
blanks that the Western Union supplies are 
a nuisance, and no mistake. We once read 
of the man who confidentially told the saloon 
keeper how he could sell more lager, viz., 
by providing larger glasses. Perhaps the 
Western Union would do more business if it 
provided larger blanks. 





oe 

Horace See, who fortwenty years has been 
connected with the Cramp Shipbuilding Com- 
pany and twelve years its superintendent, 
will sever his connection with the firm in 
September. After a trip abroad he will set 
tle down in this city. 
tion that the dynamite gun cruiser Vesuvius, 
the yacht Atalanta, the steamboat Monmouth, 


It was under his diree 


and other famous vessels were constructed 
New York Hrening Sun. 
—-- 

Nearly every one of our exchanges, we sce, 
has an account of some dam giving way. 
This emphasizes what we have heretofore 
said, viz., look out for the dams. The ma- 
jority of the dams in this country are not 
built by civil engineers, but are built by 
guess, by an interloper, Look out for them, 

—-_- —— 
The Daily Hot Blast says Decatur [Ala.] 





vessels are not born pilots, The 


is in need of skilled mechanics, 
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“The Pursuit of kadwiotge Under 

Difficulties.” 
The Engineer (London), under the above 
heading, and referring to the fact that some 
fifty American mechanics are making a brief 
tour of Europe to note what they can see of 
interest there, vents its spleen in a manner that 
really looks, or reads, ridiculous. It assumes 
that these fifty Americans are thirsting after 
knowledge that is presumably penned up 
hetween British brick and mortar, and goes 
as far as possible in promising that they shall 
not see the inside of manufactories. The 
conclusion of our contemporary’s effort is 
particularly splenetic, and pathetic as well. 
Here it is: 

Can we afford to wear our he: arts upon our 
sleeves ‘‘ for daws to peck at” ? The Mid- 
land manufacturers, if the lesson of former 

ears is borne in mind, are certain to present 
difficulties to the small army of observation 
now crossing the Atlantic to ‘‘ take a general 
view of the industrial situation.”” It requires 
no prophet to foresee that, whether it is 
‘‘reneral” or not, an ‘‘ outside view” will 
in most instances have to content the fifty 
and their friends who thirst for the informa- 
tion of other people. 

How much easier, after all, it would have 
been to have issued an edict forbidding these 
fifty men, bent upon destroying the suprem- 
acy of British manufacture, to land on Brit- 
ish soil. They may, even from an “‘ outside 
view,” contrive to carry away a good many 
photographs of chimneys and other accesso- 
ries of manufacturing establishments, to the 
creat detriment of British trade. But we pre- 
dict that The Engineer is hardly voicing the 
sentiment of British manufacturers. British 
engineers and mechanics frequently visit this 
country, and we believe that a good deal of 
pains is sometimes taken to show them such 
things as we have to show in the way of man- 
ufacture, and it is more than likely that there 
will be a return of favors. Sometimes Eng- 
lish engineers and mechanics have found 
things here that were useful tothem, but there 
was just as much knowledge left after their 
departure. And even if these fifty American 
mechanics are permitted an occasional inside 
view of British manufactories there will be 
left a good deal of knowledge after their 
brief pilgrimage is over. We can promise 
our alarmed contemporary that they will 
leave a good deal of manufacturing to be 
done on British soil, even after they get back 
to America. We really, however, should not 
advise the wearing of one’s heart on hissleeve; 
there is a better place for it. 

a ae 


(iovernment Telegraph Rates. 


treat interest is naturally taken in the contest 
now going on between the head of our Post 
Office department and the president of the 
Western Union Telegraph Co., regarding the 
proper rates to be charged for government 
messages, and the contest is made all the 
more interesting, since the advantage seems 
to fluctuate from one to the other of the con- 
testants, the one who has written the last 
letter seeming to have the best of his op- 
ponent. 

The sympathy of the people will naturally 
be with the Postmaster General in his con- 
test with a corporate monopoly, which seems 
to pay little regard to the wishes or rights of 
the people. But it is to be remembered that 
even monopolistic corporations have rights 
which should be respected, and whatever is 
done should be strictly fair and just, and the 
people should be satisfi¢d to have the au- 
thorities deal with this matter in a manner 
which will bear the strictest tests of fairness 
and justice. 

It seems, however, to be pretty well es- 
tablished, that the telegraph companies have 
received valuable franchises and_ privileges 
from the government for which they have 
made no return, and for which even the free 
transmission of Government messages would 
be only a partial recompense. If this be 
true, as at this writing it appears to be, and 
the company can justly be made to pay for 
its privileges in part, by all means let it be 
done. But there is another feature of the 
case which seems to be escaping attention, 

, that the Western Union has things in 
such shape that it can charge for ordinary 
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telegrams whatever rates it chooses to charge, 
and if Dr. Green should conclude to levy 
upon the people for the losses sustained upon 
Government messages, who is to prevent him? 





ape 


A new force in war has come to the front. 
It is no less than the base ball pitcher. 
Heretofore this expert has been chiefly 
noted for the trouble he gave opposing bat- 
ters by his undefinable curves and _ twists. 
He has also been noted for the velocity of 
his delivery, and for sundry and diverse 
peculiar antics previous to his shooting a 
ball (like a catapult) towards the home 
plate—we believe that is the proper name. 
But if we believe recent accounts, he has dis- 
tinguished himself by being the prime mover 
in putting down rebellion in the Sandwich 
Islands. <A band of insurgents refused to be 
dislodged by the king’s artillery. In fact: 
they derided the efforts to dispossess them of 
the building in which they had taken up 
quarters. Under these circumstances it was 
determined to treat them to dynamite bombs, 
but there was no means at hand for properly 


distributing these death-dealing missiles 
where they would do the most good. 


Finally a bright idea struck some one. There 
is a base ball nine at Honolulu, and why not 
utilize the pitcher? That was what was 
done, and after he had curved three of these 
bombs around obstructing obstacles, and 
landed them—with the usual mortuary con- 
ditions—in the camp of the insurgents, like 
Scott’s coon they ‘‘came down.” All this is 
on the authority of a ‘‘ passenger,” who is 
probably quite as good authority as the ‘* in- 
telligent contraband” used to be. At any 
rate it is a good story, and ought to be true. 
eae 

The resolutions adopted by the National 
Electric Light Association at their recent 
meeting in Buffalo, with the comments thereon 
by the newspapers, are somewhat amusing. 
It is noteworthy that the association fails to 
put itself on record in these resolutions as 
doubting the efficiency of an electric current 
for executions of criminals, the only reasons 
given for their opposition to its use being 
that ‘‘the law requiring the execution of 
criminals by electricity ... was enacted 
under a misrepresentation of its philanthropic 
importance or value,” 
tion ‘‘regards such a law as an unnecessary 
degradation of the most useful natural agent 
that science has ever rendered available for 
the service of man.” All of whichis pure 
sentiment, and also pure nonsense. 

As a fair sample of the arguments brought 
forward against the use of electricity in exe- 
cutions, we may mention the numerous ac 
counts of men who have accidentally received 
severe shocks from which they 


and that the associa- 


sé 


recovered, 
Great stress is laid upon what they say as_ to 
the severe torture suffered by them, and from 
this it is argued that electrical executions 
will be extremely cruel instead of mercifully 
painless, as they were intended to be—an 
argument which is about equivalent to de- 
claring that one who is instantly beheaded by 
a guillotine or a cannon shot suffers more 
than if broken on a wheel, flayed alive, or sub- 
jected to any other form of slow torture. 
te 





If stationary engineers were not made of 
discriminating stuff they would be puzzled 
by the ‘‘ instructions” that are given them by 
those who set themselves up as instructors, 
For example, under ‘‘ Hints to Running En 
gineers”’ in a recent issue of a trade journal, 
Cut off so that the terminal 
| pressure] will just run to the vacuum line in 
non-condensing engines. Just where it would 
to cut off in a non-condensing 
engine to bring about this condition is not 
stated. 


is the following : 


be necessary 


Sn 
Literary Notes. 

Root & Tinker, the enterprising publishers 
of a weekly journal devoted to the dry 
goods trade, have begun the publication of a 
daily in the same line of business, the title 
being the Daily Dry Goods Reporter. The 
and the dry 
goods trade is large enough to support a 
daily. The Reporter looks well, reads well, 


publishers are pushing men, 








and we predict that the venture—it is a large 
one—will be a success. We also hope 
it will. 





PIONS and 
(urs yeas 


Under this head we propose to answer questions sent 
us, pertaining to our specialty, correctly and according 
to common-sense methods. 

Every question, to insure any attention, must invart- 
ably be accompanied by the writer’s name and address. 
Tf so requested, neither name, correct initials nor loca 
tion will be published. 











(814) A. B., Boston, Mass., will find di- 


rections for measuring the horse-power of an en- 


gine from indicator diagrams in the AMERICAN Ma- 


cCHINIST Of Feb. 16, 1884. 


(815) G. L. S., Otego, N. Y., asks: Where 
ean I obtain circular saws for cutting metal? A.— 
Brown & Sharpe Mfg. Co. make small ones; for 
large circular saws, write to any manufacturer of 
saws. 2. Can you put me in the way of obtaining a 
patent on a machine which I have made, and about 
how much willit cost? A.—Place your invention 
in the hands of a patent lawyer of acknowledged 
ability and honesty; he will transact all the busi- 
ness connected with obtaining the patent. The 
cost will dépend on the amount of labor required 
for the drawings and specifications. The least 
charge will be about 65 dollars. 

(316) W.S., Pittsburgh, Pa., writes : Will 
you please inform me what difference a short and 
long arm rocker makes in a locomotive? Say, for 
instance, the upper arm of the rocker is ten inches, 
and the lower one is eight inches. Does it increase 
the power of the engine? A.—The reason for mak- 
ing one arm longer than the other, is simply to ob- 
tain the correct travel of the valve after the throw 
of the eccentric has been established. In determin- 
ing the length of the rocker arms, no attention is 
paid to the power of the engine; yet, if the rocker 
is not properly designed, the power of the engine 
will be affected as any badly designed valve gear 
would affect it. 


(817) ‘‘ Reader, , asks: Can you or 
any of your readers tell me how I can plane the Ys 
of a lathe or planer without making a template, orif 
not, what is the best form of template to use? A.— 
If, as weinfer from your letter, you are not regularly 
engaged in building tools, but wish only to do an 
oceasional job of this kind, you had best make a 
pair of templates out of thin sheet steel, fitting 
them to each other, and then planing the work to 
them. Those for the planer should be so made as 
to fit both VWs, and for the lathe it is best to make 
two pairs, one for the outside Ws and carriage, the 
other for the inside Ys and for the head and foot- 
stock. 

(818) C. E., Carlisle, Ind., asks: Can 
rocking grate bars be worked successfully for any 
length of time in a single furnace with a brick 
bridge wall? A.—Yes. 2. We have a smoke-stack 
about fifty feet high, that does not give draft 
enough to burn slack; this stack is to be replaced. 
Will a higher one give more draft? A.—Yes. 4 
How much higher should the new stack be? A.— 
Impossible to answer; you have not given us any 
data from which we can make the necessary calcu- 
lations. 4. Is there any book which will enable me 
to become a good mechanical draftsman? A.—We 
believe that the articles on ‘** Practical Drawing,” 
now running in the AMERICAN MACHINIST, will aid 
you in your desire. 


(819) T. M. R., Anderson, Ind., writes: It 
is required to build two rolls, between which veneer 
1-26 of an inch is made to pass; during one revolu- 
tion of the rolls they must draw in 27 inches of 
What must be the diameter of the rolls? 
A.—If there is noslip, the circumference of each 
roller must be exactly 27 inches. The diameter is 
found by dividing 27 inches by 3.1416; the quotient 


veneer, 


will be the required diameter, thus: ed = 8.594 

3.1416 
If there is slip, you can make allowance 
for the same in the following manner: For the sake 
of illustration, assume that the rolls draw in 26 
inches instead of 27 inches. Here, then, it is evi- 
dent that the circumference of the rolls must be in- 
creased, to enable them to drawin 1-26th more than 
they have done. Now, 1-26th of 27 inches is 1-26 » 
27 1.04 inch very nearly; hence, the total circum- 
ference of the rolls must be 27 4- 1.04 = 28.04inches. 
Find the diameter of a circle whose circumference 
is 28.04 inches by the rule given; the diameter thus 
found will be the diameter of the rolls. In a similar 
manner you can make allowance for any other 
amount of slip. 

(820) B. T., Denver, Col., asks: Can you 
give the weight, maker’s name, and whereabouts of 
the heaviest locomotive in the world? A.—We be- 
lieve that the heaviest locomotive was built at the 
Baldwin Locomotive Works, Philadelphia, Pa., for 
the Northern Pacific Railroad Co. Gauge, 4 feet 8% 
inches; actual weight in working order, exclusive 
of tender, 150,000 pounds; actual weight on driving 
wheels, 135,000 pounds; estimated weight of tender, 
including coal and water, 75,000 pounds; estimated 
weight of locomotive and tender in working order. 
Cylinders, driving 


inches, 


225,000 pounds, 22x28 inches; 


' wheels, four pair coupled,50 inches; total wheel base, 
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22 feet 3 inches; driving wheel base, 14 feet; total 
wheel base of engine and tender, 49 feet; boiler of 
steel, %inch thick, 72 inches diameter; height of 
center line of boiler above rails, 7 feet 8 inches; fire- 
box, 10 feet 1 inch long, by 425¢ inches wide inside; 
tubes, 271 in number, 244 inches diameter, 13 feet 6 
inches long. Heating surface of fire-box, 172 square 
feet; heating surface of tubes, 2,121 square feet; 
total heating surface, 2,393 square feet; tank ca- 
pacity, 3,600 gallons. These engines are used on 
grades of 116 feet, and curves of 10 degrees. At 
some points of the grade there are reverse curves. 
The largest load yet hauled by one of these engines 
was twenty loaded cars, equal to about 600 tons 
(2,000 pounds per ton). Probably under favorable 
conditions the average load of these engines will 
be about eighteen loaded cars, and for winter the 
average load will not be over sixteen. 
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Transient Advertisements 50 cents a line —— each 
insertion under this head. About seven words make a 
line. Copy should be sent to reach us not later than 
Thursday for the ensuing week's issue. 








Gear wheels and g-cutting. Grant, see adv., p. 16. 

Link-Belting and Sprocket Wheels. 

Send for Catalogue of Link-Belting. 

Over 50,000,000 feet of Link-Belt in use. 

Link-Belt Engineering Co., Philadelphia and N 

25’’ Upright Drills. J. E. Snyder, Worcester, Mass. 

28’’ Upright Drills. J. E. Snyder, Worcester, Mass. 

82”’ Upright Drills. J. E. Snyder, Worcester, Mass. 

36’’ Upright Drills. J. E. Snyder. Worcester, Mass. 

Shafting Straighteners. J. H. Wells, Tampa, Fla. 

Steel Name Stamps, etc. J. B. Roney, Lynn, Mass. 

Worcester (Mass.) Polytechnic Inst. See advt. 

‘*Bradley’s Power Hammers, the best in the 
world.” 20 sizes. Bradley & Co., Syracuse, N. Y. 

Drop Presses, Punches and Shears. Williams, 
White & Co., Moline, Ill., manufacturers. 

R. Dudgeon, 24 Columbia st., New York. Improved 
Hydraulic Jacks and Roller Tube Expanders. 

Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton & Dutch sts., New York. 

Davis Key-Seating Machines kept in stoc k by 
Manning, Maxwell & Moore, 111 Liberty st., N. Y. 

The best Upright Hammers run by belt are made 
by Jenkins & Lingle, Bellefonte, Pa. 

Ice and Refrigerating Machines, 131 sold, and all 
successful. David Boyle, 521 Monroe st., Chicago, Ill. 

See S. W. Card & Co.’s (Mansfield, Mass.) Catalogue 
of Screw Plates for Gunsmiths and Amateurs. 

‘*How to Keep Boilers Clean.” A 96-page book 
mailed free by Jas. E. Hotchkiss, 120 Liberty st., N. 

Selden Packing for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N. Y. 

Best ~ wiping towels for machinery in the 
market. 8S. A Smith, 23 8. Canal st., Chicago, Ill. 

Iron Planets from 16” to 36’’ wide by any length. 
H. C. Pease & Co., Worcester, Mass. 

R. G. Du Bois, 715 11th St., Wistinaten. D.C. 
Procures first class patents on inventions. Write. 

For the latest Improved Diamond Prospecting 
Drill, address the M. C. Bullock Mfg. Co., 138 Jack 
son st., Chicago, Il. 

Send $1 for Catalogue D, Fine Tools and Supplies. 
Over 550 pages. Fully illust’d. Free wher n $10 worth 
goods are ordered. Frasse & Co.,92 Park Row, N. Y 

Curtis Pressure Regulators. Curtis Return Trap. 
Curtis Damper Regulator. See July 25, p. 10. Send 
for circular No 17. Curtis Reg. Co., Boston, Mass. 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, etc. 

Split Pulleys at low prices and of same strength 
and appearance as Whole bag 4 Yocum & Son's 
Shafting Works, Drinker st., Philadelphia, Pa. 

For Portable Key-sez eon Mac mapee and Stub Ends 
for small connections, address T. C. Dill Machine 
Co., 726 Girard ave., Philadel] phia, . 

The best emery wheel made is the “ Norwich.” 
For particulars send to Montgomery & Co., 105 
Fulton st., New York. 

Rubber Belting, all sizes,77\% per cent. from regular 
list. All kinds of Rubber Goods at low prices. John 
W. Buckley, 156 South street, New York 

The Holly Manufacturing Company, of Lockport, 
N. Y., will send, on application. their pamphlet il- 
lustrating pumping machinery and reports of duty 
trials. 

W. H. Hoffman, consulting engineer, 108 Liberty 
st., room 3, N. Y. Mechanical engineering in all its 
branches, working drawings for the transmission of 
power by steam, water, air and electricity. 

Steam Boilers; Their management and working on 
land and sea. By Jas. Pet attie Practical facts from 
30 years’ experience. 230 pages illustrated, i2mo., 
cloth, $2. Circulars and Catalogue of Books for en- 
gineers free. E. & F. N. Spon, 12 Cortlandt st., N. Y. 

For foundry or general manufacturing, a com- 
pact property in heart of Buffalo, N. Y. 98x3s0 ft., 
on two streets, near canal and R. R. Steam hee ited 
brick building 4% size of lot, four light, clear floors, 
two elevators, outside stairs, engine, boiler, main 
shafting, wagon scales, stables, abundant yard room. 
For sale cheap. Address M. H., 56 Pear! St., Buffalo. 

H. B. Roelker, 22 Cortlandt st., New York, late 
Sup’t Delamater Iron Works, will hereafter manu- 
facture the Delamater Screw Propeller. 

Propellers of same pattern and workmanship as 
formerly made by the Delamater Iron Works. Each 
designed for its special work at lowest prices. 
Consulting Expert and Constructing Engineer. 
Estimates made on machinery and on damages. 

* Indicator Practice and Steam Engine Economy. 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price $2, 
postpaid. Published by John Wiley & Sons, 15 
Astor Place, New York. 

‘Binders’ for the AMERICAN MACHINIST. Two 
styles, the *‘ Common Sense,”’ as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers, with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 


‘Practical Drawing.’ By J. G. A. Meyer. The 
above series of articles,now running in theA MERICAN 
MAcHINISsT, should be closely followed by every stu- 
dent. They commenced with October 23, 1886 issue, 
and up to and including July 18, 1889 issue, 81 arti- 
cles have been so far published. Copies containing 
these articles sent by mail to any part of this coun- 
try or Canada at 5 cents each. AMERICAN MACHIN- 
Ist PUBLISHING Co., 96 Fulton st., New York. 


** Modern Locomotive Construction.”” By J, G. A. 
Meyer. The above series of articles, now running 
in the AMERICAN MAcHINisT, are attracting the at- 
tention of railway mechanics all over the world. 
Commencing with the June 27, 1885 issue, 96 articles 
have thus far appeared up to and including the 
July 25, 1889 issue. Copies containing these articles 
sent by mail to any part of the U. 8. or Canada, at5 
eents each. AMERICAN MACHINIST PUBLISHING Co., 

96 Fulton st , New York. 




















The Rockford ail. ) E lec orto Manufacturing Co. 
has been incorporated. 

It is reported that the Cabot Company will build 
new cotton mills at Brunswick, Me. 

The Sterling Wrench Company contemplate mov- 
ing from Sterling to Akron, Ohio, and increasing 
their capacity. 

A company with a capital of $30,000 has been or- 
ganized in Hastings, Mich., to manufacture the 
Walter L. Wilkins refrigerator. 

M. A. Lapham is building a brick addition to his 
woolen mill, at Millbury, Mass. 50x36 feet, two stories 
high on one side and three on the other. 

The Sioux City (la.) Foundry and Machine Works, 
with a capital stock of $100,000, has filed articles of 
incorporation in the State Secretary’s office. 


The Fort Wayne (Ind.) Electric Company, with a 
‘apital of $3,000,000, has been organized for the 
purpose of manufacturing electric appliances. 

W.R. K. Sanford is endeavoring to organize a 
stock company at Selma, Ala., for the purpose of 
manufacturing steam boilers, vaults, tanks, ete. 

The Northwestern Indiana Millers’ Association 
recently met at Wabash, Ind., and took steps to 
bring every miller in its jurisdiction into a ‘trust.’ 

The Topeka Sugar Works, at Topeka, Kan., the 
largest in the State, were almost totally destroyed 
by fire recently; loss estimated at $70,000, insurance 
$40,000. 

The Birmingham (Ala.) Rotary Motor Company, 
capital stock $100,000, has been chartered to manu- 
facture engines under the patents of Herman 
Knebel. 

. B. Cushing’s machine shops on Hudson street, 
betwe en Sussex and Morris streets, Jersey City, N. 

. which were recently destroyed by fire, are being 
nero 

Stock in the Fort Worth (Texas) Stove Foundry is 
about all taken, and the contract for the works in 
the Avondale addition will be completed about 
November 15, 1889. 

The Anniston (Ala.) Loan and Trust Company 
has been organized, with a capital of $100,000, all 
paidin. ©. H. Parker, president; J. H. Noble, sec 
retary and treasurer. 

M. Mahony, Troy, N. Y., sends us an illustrated 
catalogue of the Mahony boiler for steam or hot 
water heating. It is well got up, and will interest 
those who may see it. 

The West Point (Va.) Fertilizer Co. has been in- 
corporated, with Morgan Treat president, and E. 
Wilkinson vice-president, to manufacture fertilizers 
from Pamunky marl. 

The W.™M. Simons Electric Company has been 
formed at Plymouth, Ind.; capital stock, $25,000; 
incorporators, Milliard W. Simons, Perry A. Randall, 
Orlando M. Packard, Albertus Caprin and R. T. 
McDonald. 

At the directors’ meeting of the Consolidated Car 
Heating Co., held at Albany, N. Y., recently, D. D. 
Sewall was elected general manager; J. H. Sewall, 
assistant general manager, and J. F. McElroy, me- 
chanical superintendent. 

The Michigan Whip Company has been organized 
at Hastings, Mich., to engage in the manufacture of 
whips. Henry C. Maentz, of Allegan, will serve 
the corporation in the capacity of secretary. Busi- 
ness will be begun about November 1. 

According to a catalogue issued by Hill, Clarke & 
Co., Boston, Mass., the tools and machinery of the 
Hinckly Locomotive Works, of Boston, will be sold 
at auction on Aug. 21. In the meantime private 
sale of the machines will be made by Hill, Clarke & 
Co. 

The Planters’ Oil and Ice Company has been or 
ganized at Macon, Ga., with a capital of $100,000. 
This is a consolidation of the Cotton Seed Oil 
Company and the Ice Company. They will build 
new works ata point convenient for all the rail- 
roads. 

A shoe manufacturing concern has been formed 
at Eastport, Me., witha capital stock of $50,000. 
It is expected that the skating rink building, locat- 
ed in the center of the town, will be used for the 
factory. It is proposed to start with 75 hands, and 
make men's goods 

It is reported that Dr. J. O. Bronson, projector of 
the Alabama, Florida & Atlantic Railroad, graded 
from near Eustis to within a few miles of Alta 
monte, has sold it to an English syndicate with a 
capital of $10,000,000. This syndicate, it is said, 


There is water-works agitation at Cordele, Ga.; 
Pinckneyville, Ill.; Fhillipsburg, Kan.; Clinton, 
Tenn.; Bonham, Tex.; Eagle Pass, Tex.; Elkins, W. 
Va.; Minkato, Minn.; Oakland, Cal.; Scranton, Pa.; 
Evarts, Mich.; Perth Amboy, N. J.; Watkins, N 
Y.: Wolfville, Can.; Victoria, B. C.; North Des 
Moines, Ia. 


The Hotchkiss & Upson Co., of Cleveland, Ohio, has 
sold its plant, machinery, tools and stock to the 
Upson Nut Co., who will assume and execute all 
unfilled orders and contracts. The Upson Nut Co. 
has heretofore had a large ownership in the Hotch 
kiss & Upson Co.,and now merges that company’s 
business into its own. 


A large convention was held recenty at Tyler, 
Tex., to favor the construction of a railway from 
Pueblo, Col., southeasterly across the entire breadth 
of Texas to Alexandria, La., a distance of about 
900 miles. Delegates were present from fourteen 
counties. and a committee was appointed to obtain 
subscriptions along the line. 


The Canada Switch Manufacturing Company is 
applying for incorporation, for the purpose of man 
ufacturing. railroad switches and appliances. The 
chief place of business will be in Montreal, and the 
capital stock will be $50,000. The incorporators are 
K. W. Blackwell and Jas. Reid, of Montreal, and 
Chas. Scott, of Philadelphia. 


A Springfield (Ohio) dispatch says: A polical revo 
lution has broken out here among farmers and 
wage workers. A mass meeting largely attended 
was held at New Carlisle, and trusts, monopolies, 
syndicates, etc.. were bitterly denounced. After a 
number of ringing speeches independent district 
and county candidates were nominated. 

The Knitting Mills Company has been fully or 
ganized at Troy, Ala., and the following board of 
directors elected: Joel D. Murphree, Fox Hender- 
son, T. K. Bramley, 0. C. Wiley, Charles Henderson. 
The officers are : Charles Henderson, president; W. 
W. Haralson, secretary and treasurer; T. H. Crane, 
superintendent. A resolution has been passed to 
increase the capital stock to $40,000. 

Warner & Swasey, Cleveland, Ohio, have issued 
a new illustrated catalogue of machine tools made 
by them. The catalogue is an excellent one, and 
gives illustrations and descriptions of the excellent 
line of machines they make. It is one of the cat 
alogues that machinists and manufacturers should 
have at hand; it contains valuable information on 
gearing, and other suggestive matter. 

The Moran Bolt and Nut Manufacturing Com 
pany’s works, St. Louis, Mo., destroyed by fire 
March 13th last, have been rebuilt upon an enlarged 
and improved scale, so that now they have greatly 
increased facilities for turning out machine bolts, 
bridge bolts, gimlet point lag screws, coach 
screws, nuts, etc. 
sued to the company’s customers under date of 
July 24th. 

The Diamond Wrench and Tool Company, Port 
land, Me., have lately doubled the amount of their 
machinery in many departments, and are now in 

condition to employ 25 more men. They now make 
wrenches, hammers, hatchets, bit braces, locks, tack 
claws, ice-picks and awls, screw-drivers, cotton 
hooks and box-hooks. A. C. Libby is treasurer, E. 
L. Pickard superintendent, and Edgar Shaw travel- 
ing salesman. 


A notice to this effect was is 


The Daily Dry Goods Reporter says: The largest 
woolen mill west of the Mississippi, the Pioneer 
Woolen Factory, of California, is for sale. No 
dividends have been paid by this company for five 
years past, and it is claimed that there no longer 
exists a profit in manufacturing woolens. This is 
significant, when it is remembered what position 
California occupies as a wool-raising State, and 
how it has been fostered and protected. 

A. C. MeGraw & Co., of Detroit, Mich., are build 
ing a shoe factory at the corner of Woodbridge 
and Griswold streets, which is to be 80x110 feet in 
size, and six stories high, where they will manufact 
ure men’s and women’s shoes. The building is to 
be completed February Ist. This firm is one of 
the oldest in the country. It was established as a 
jobbing house in 1882, and will prove a valuable 
accession to the ranks of Western shoe manufact 
urers. 

Aug. 7, the firm of Brown, Steese & Clark, 149 
Federal street, Lowell, Mass., made an’ assignment. 
It is one of the oldest and largest wool houses in 
the country. The liabilities are unknown. A tight 
money market and close scrutiny of paper led to 
the suspension. The death of Mr. Sturtevant, a 
heavy financial backer, a few weeks since, hastened 
it. The firm is interested in the Riverside and 
Oswego mills in Rhode Island, which have been 
attached. 

The Sperry Motor Company has been incorporat 
ed at Chicago, to manufacture electric and other 
motors, and furnish power and heat. Capital 
stock, $50,000. Incorporators, Elmer A. Sperry, 
David T. Foley and William R. Goodman. A con 
stant current motor, designed by Mr. Sperry, for 
use on are circuits, which has given good satisfac- 
tion under severe tests, will be manufactured and 
placed on the market by this company. 

The Northern Pacific & Manitoba Railroad has 
prepared plans and specifications for extensive 
building operations in the woods at Winnipeg, 
Man. A roundhouse of brick, with stone founda 


pushed through as rapidly as possible as soon as the 
contracts are awarded. Oil tanks, pumps, etc., are 
to be put up 


The nail factory of Jones & Laughlins American 
Iron Works [Pittsburgh, Pa.,] started up again last 
Tuesday, after having been idle since the Ist of 
July. The new 26-inch mill of that firm is about 
ready to commence operations. This is a new de 
partment the firm have added to their establish- 
ment, and about 150 men will find employment 
here. The polishing mill at these works is being 
rebuilt. It was formerly a frame structure where 
about 350 men were employed. The firm are now 
putting up aniron building, and while the work is 
being done, not a man in the mill has stopped ope 
rations.— American Manufacturer 


Fred. J. Swaine [St. Louis, Mo.] has just completed 
a full set of new improved silver dry plate coating 
machines of various sizes, for the mechanical coat- 
ing of dry plate, for the M. A. Seed Dry Plate 
Works These coating machines are something 
entirely new, and are the invention of Mr. Swaine, 
who claims that, outside of other advantages pos- 
sessed by them, they can turn out more work in less 
time and with less labor than any method hereto. 
fore employed. He has latelely shipped, and is 
now at work upon a large number of dies for local 
and outside firms. He mentions inquiries received 
from Texas, Buffalo, N. Y.. and other places.— The 
Age or Steed. 


The Pond Machine Tool Co., 113 Liberty street, 
New York, write us: We have just received an order 
from the New York & New England Railroad Co., 
for one of our steel tire turning lathes for 
turning steel tired wheels on their axles, which per 
mits the use of a broad-faced tool, taking the entire 
tread of both wheels at one cut. This machine 
weighs about 23 tons, and is already in use on such 
roads as the Boston & Albany, New York & New 
Haven, New York, Lake Erie & Western, Chicago, 
Rock Island & Pacifie, Northern Pacific, and other 
leading roads of the country. We also received the 
order of the N.Y. & N. E.R. R. for one of our 
improved 79’ driving wheel lathes, with double 
quartering attachment. 

The Bennington (Vt.) Woolen Mills are being 
thoroughly overhauled by the new proprietors, 
Holden & Leonard. The machinery is in first-class 
condition, but new floors are being laid in the die- 
room and wash-room. The mill pond has been 
drained and cleaned out, anew flume and bulk- 
head built, and the trunk is now being repaired. 
The tenants of the company’s houses have been or- 
dered to find dwellings elsewhere, and as soon asthe 
houses are vacant they will be re-painted, re-papered 
and renovated throughout As soon as the wheel 
can be started they will commence to clean the 
machinery. 
the mills 


About 25 men are now working about 
Although many expect that the mills 
will be started the middle of this month, yet Sep- 
tember 15th will be the earliest date when they can 
be started. , 

Mention was recently made in these columns 
of the sale of the building, engine, ete.. of the 
Cincinnati Corrugating Co., on Eggleston avenue, 
Cincinnati, Ohio. But we learn that this is merely 
one step in the important move the company is 
making towards occupying their new works at 
Piqua, Ohio. Among the new features of the busi 
ness will be the manufacture of iron and _ steel 
sheets for their roofing, ete., under their own 
auspices, The large tract of land acquired just 
south of the flourishing city of Piqua will enable 
the two companies to extend their lines of special- 
ties in many desired directions. The manufacture 
of all the sheet metal used by the company under 
their own immediate supervision isan advantage 
not easily estimated, in securing a uniform and 
Superior quality 

The Railway World says: In 1887 there were 1,850 
miles of railways in Switzerland, and in this length 
are included some of the most difficult examples of 
railroad engineering that have ever been accom- 
plished. In the year named, 25,762,822 persons were 
carried on the Swiss railways, and 8,096,558 tons of 
merchandise The total receipts amounted to 
£3,160,000, and the expense to £1,688,000; the capital 
expended in railroad construction was about £40,- 
000,000, and the average interest paid on capital was 
3.45 per cent. A total of 213 accidents of every 
kind are reported to have occurred on the system 
in 1887. Working toa large extent with the rail- 
ways is the lake navigation, which in 1887 occupied 
68 large passenger steam vessels. The construction 
of tramways has made but little progress in Swit- 
zeriand, there being less than 20 miles in work: these, 
however, carried, in 1887, nearly 6,000,000 of pas 
sengers, with a profit of about 200,000 franes. 

Throughout Maine, the towns having any facilities 
for manufacturing are fast joining in the competi 
tion of securing companies or individuals to locate 
some industry among them. The town of Monroe, in 
Waldo county, is but afew miles from Brooks, on 
the Belfast branch of the Maine Central Railroad, 
or by stage from Bangor. Atarecent town meet 
ing it was voted toexempt from taxation for ten 
years any person or company who will start a wool 
en mill in the village. They have a good stone 
dam, located on a ledge, and with a fall of 18 feet: 
while a short distance up the stream are several 
ponds, which could be flowed at a small expense, 
and thereby insure a supply of water through the 


dry season. Monroe is some 30 miles from any 





tion, 270 ft. in diameter and 720 ft. in circumference, 
is to be built. Among other buildings to be erect 
ed will bea car repairing shop, 240x100 ft., solid 
brick with stone foundation, a blacksmith shop, | 
100x60 ft., and a two-story brick store building, 








CHINIST Pus’e Co., 96 Fulton st., New York. 


will soon put the line through to Tallahassee. 


70x40 ft., with offices attached. The work will be 


woolen mill, and isin a prosperous farming coun 

ry, Where there are many wool growers. The mills 
and privilege are now owned by C. A. McKenney, 
who would make reasonable terms, and, with many 
| others of this town, take stock in the new mill.— 
Industrial Journal 
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Machinists’ Supplies and Tron. 





New York, Aug. 17, 1889. 

Iron—American Pig.—No important change has 
taken place in the general condition of the market 
and prices are still quite firm. We quote, Standard 
Northern brands, No. 1 X Foundry. $17 to #18; No 
2, $16 to $17. Southern brands, No. 1, $16.75 to 
$17.25; No. 2, $16 to $16.50; Grey Forge, $14.50 to 
$15.25 

Scotch Pig.—We quote, 
Gartsherrie, $20.25; Summerlee, 
ton, $19 to $19.25; Dalmellington, 
Clyde and Langloan, $20 75. 


Coltness, $22 to $22.50; 
21.75 to $22, Eglin 
$19.75 to $20; 


Bark Mill” for sale. Over 400 in use in the U. S. and 


Canada. Shultis & Co., Kingston, N. Y 

Wanted—To sell patent or have manufactured on 
royalty, lathe chuck illustrated in Am. MACHINIST, 
Sept 22d, °88. This is a thoroughly practical tool, 
and in demand, and well worth investigation. Ad- 
dress Chuck, care AMERICAN MACHINIST. 

For Sale -Machine shop and foundry in City of 
sig Rapids; 7,000 population. Also an electric light 
plant of 40 are lights; best water power in the State; 
business prosperous and well established; reason 
for selling is that the estate must be settled up. For 
particulars address Lois A. Hudnutt, Administratrix, 
Big Rapids, Michigan. 
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* Situation and Help’? Advertisements cnly inserted 
onder this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. opy should 
be sent to reach us not later than Saturday morning for 
the ensuing week's issue. 





wanted in Chicago by a machine shop 
Address Box 9, Am. MACHINIST. 

on gen’l mach’y 
Iron, Am, MAcH. 
once Ad 


Position 
superintendent 
Foundry foreman, 25 years’ exp 
& locomotive work, wants position 

Wanted—A first-class draftsman at 
dress J. L. Bogert, Flushing, L. I 

Wanted—Position as draftsman or foreman ma- 
chinist by a practical man. D. M., Am. MACHINIST. 

Wanted—Position by first-class man as foreman 
machine shop; good manager of men and a pusher; 
held similar positions. Box 14, Am. MACHINIST. 

Foreman blacksmith would like situation; nine 
ye ars’ exp. on engine, mach., and gun tool forgings, 

ieo. R. Keasley, 45 Jefferson st., Hartford, Conn. 

Wanted — First-class machinists and pattern 
makers; men familiar with pump or steam engine 
work p’f'd. Deane Steam Pump Co., Holyoke, Mass, 

Wanted—First-class machinists. None others need 
apply. Wages $2.25 per day of 10 hours. with chance 
for advancement if found worthy. The Pond Ma 
chine Tool Co., Plaintield, N. J. 

Wanted—A foreman for asmall machine shop; 
must be a good mec hanic with push and energy; 
state age and experience; also give reference. Ad- 
dress Box 12, care AMERICAN MACHINIST. 

Wanted—A first-class master mechanic; must be 
familiar with boiler as well as mach. work. Address, 
stating age, qualifications and salary expected, Utley 
Wedge, care of Standard Oil Co., Cleveland, Ohio. 

Wanted—By an old established house, a good, 
steady salesman for machinists’ & engineers’ sup- 
plies; one well ac quainted with the business, & hav 
ing personal trade in this line. Box 15, Am, MACH, 


Wanted—Immediately, two or three good general 
machinists for lathe and floor work; good wages 
and steady situation for suitable men. Apply or 
address to Kenney & Co., Scottdale, Pa. 

Wanted—A good draftsman, familiar with shop 
practice, capable of designing stationary engine 
work, and making detail working drawings: a per 
manent position to competent and steady man. 
Address Box 10, AMERICAN MACHINIST. 

A mechanical engineer, thoroughly experienced in 
designing, estimating, mfg., also in constructing 
large works, ete., and who possesses excellent ability 
to manage or superintend, is open for engagement; 
location no object. A. M. T., Box 321, Chicago, I]. 

Wanted—Good machinists, accustomed to auto 
matic engine work. Steady work and first-class 
wages to first-class men; none others need apply: 
desirable location for married men. Address Phoenix 
fron Works Company, Meadville, Pa. 








} MISCELLANEOUS WANTS -- 
Advertisements will be inserted under this head at 
35 cents per line, each insertion. 
Cheap 2d h’d Lathes & Drills. 8S. M. York, Clev., O 
Koopman’s Scaltes for quick measurements. 


Just out; aluminum-steel hack-saws, hard but 
not brittle. Crescent Mfg. Co., Cleveland, O. 
New catalogue of engineers’ specialties free. 


Crescent Mfg. Co., Cleveland, 0. 
Light and fine machinery to order; Foot Lathe. 
Catalogue for stamp. E. O, Chase, Newark, N. J. 
August C. Christensen, 24 State st., N. Y., Consult 
ing Engineer. Designs of all kinds of Machinery. 
Turned and Highly Polished Iron and Steel Shaft- 
ing a specialty. Merwin McKaig, Cumberland, Md. 
Complete list of our Seales and other new 
for 2c. stamp. A. T. Koopman, Chicago. 
For Sale—A small machine shop; excellent open 
ing. Asbury, Grieder & Co., Roanoke, V 
For Sale—Good patent upon key-seating machine. 
J. L. Oefinger, 949 Va. Ave., Washington, D. C 
Designs and working drawings for special ma 
chinery, tools, ete. attended to by experienced 
draftsman, ‘** Draftsman,”’ Box 107, AM. MACHINIST. 
Engineers wanted to send their addresses and re- 
ceive free a 25 cent book,"*Hints and Suggestions for 
Steam Users.”’ Lord & Co., P. O. Box 1262, Phila., Pa. 


tools 


Latest and best Planer and Drill Press Chucks. 
Expanding Mandrels. The Brightman Machine 


Company, Cleveland, Ohio. 

Wanted—To buy second-hand lathes, planers and 
shapers of all sizes; must be cheap and in good 
order. Fosdick & Plucker, 6th and Culvert Streets, 
Cincinnati, O. 

How to remove and prevent scale in steam boilers 
at a cost of ten cents a week. Send postal for cir 
cular to Pittsburgh Boiler Scale Resolvent Co., 
Pittsburgh, Pa. 

Worcester (Mass.) Polytechnic Institute, trains 
Mechanical, Civil and Electrical Engineers, Chem 
ists, Draftsmen. New and finely equipped laborato 
ries and shops. H.T. Fuller, Ph, D., Pres. of Faculty. 

Wanted—Party with capital or established shop, 
to join advertiser in the manufacture of milling ma- 
chines for the market. Secretary, P. O. Box 83, 
Hartford, Conn. 

A Sine chance to get 
patterns and patents of the 


a permanent business, the 
Shultis Pat, Sectional 





Rorablished 1882. 


BRADLEY’S 


=, POWER HAMMERS 


The BESTin the WORLD 
RUN BY BELT. 





BRADLEY’ 
HELVE HAMMER 









BRADLEY 8 
UPRIGHT HAMME 


BRADIEY 'S HEATING FORGES 


BEAUDKY 8 
UPRIGHT HAMMER 





Indispensable in 
all shops to keep 


BRADLEY'S 
CUSHIONED 
HAMMERS 


and men fully 
employed and 
reduce the cost 
©O4L of production. 


¢ 
BRADLEY S HARD | 
ING FOR BRADLEY 8 soPT 


BRADLEY & CO.SYRACUSE,N.Y. coat rence 
@3 Murrayst.NEW YORK; 98Sudburyst.BOSTON.MASS 


SoLio EMERY Srokes 
Triple Coated cn 


HOLESALE ONLY BY 


THE TANITE CO. 
TROUDSBURG -PA. 


STEAM ENGINE DESIGN. 


For the use of Mechanical Engineers, Stu- 
dents and Draftsmen. By Prof. Jay M. 
Whitham, M E. Numerous illustrations, full 
page and folding plates, 8vo., cloth - 6.00. 


John Wiley & Sons, Astor Place, N. Y. 
SEND FOR CIRCULAR. 
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THE DEANE STEAM PUMP CO., 


HOLYOKE, MASS., 
New York, Boston, Chicago, Philadelphia, 
St. Louis, 
Manufacturers of 


STEAM and POWER 


PUMPS 


FOR ALL PURPOSES. 


SEND FOR CATALOGUE. 





STE 


MILLER, 


136 FIRST AVENUE, 


PITTSBURGH, PA. 


For tools and dies of all kinds. So 
uniformly good as to leave no excuse for 


buying foreign products at any price, 


METCALF & PARKIN, 


64 and 66 SO. CLINTON ST., 
CHICAGO, ILLS, 


480 PEARL STREET, 
NEW YORK. 








Sebastian, May & Co.’s Improved Screw Cutting 


FOOT AND POWER LATHES 


Drill Presses, Shapers, Band, Circular and Scroll 
Machinists’ 


Saws. 
on trial. 


Catalogue mailed on application. 
167 West Second Street, 





Tools and Supplies. Lathes 


CINCINNATI, O. 


OUR SPECIALTIES, 8, 12, {4 and 18 inch Lathes, 





OBIN 
RONZE 


Send for Circular. 


Rods for pumps and bolts. 
for pump linings and condenser tube sheets, &c. 


Tensile Strength upwards of 79,000 /bs. per sq. in. 
Torsional Strength equal to the best Machinery Steel. 


Anti-Frictional and Non-Corrosive. 
CAN BE FORCED HOT. 
Yacht shafting. Rolled sheets and plates 
Ingot metal for 


car and engine bearings. Spring wire. 


ANSONIA BRASS & COPPER CO., 


CHICAGO. 


Sole Manufacturers. 


NEW YORK. 








SMALL POWER OR HAND PLANER. 


FOR ANY SMALL WORK. 


A. 


184 Washington St., 
SEND FOR CIRCULAR. 


Weight of Platen 100 Ibs. 


J. WILKINSON & CO., 


BOSTON, MASS. 
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TO BUYERS AND USERS OF MACHINERY. 


You will save money and get what you pay for by having 
us examine machinery and report on the same before 
bayine. fry us —' - Peg ma 

Ve also make « { blue prints, and give SPECIA 
ATTENTION TO THE DESIG NING OF MACHINERY FOR AL 


Send for Blue Book giving more information. 
TONES c& MACE, 
MECHANICAL ENGINEERS, “ 
5 W. 4th Street, Cincinnati, O. 


THE NORTON DRILLS. 


FOR LICHT, SENSITIVE 

" AND RAPID DRILLING. 
MADE WITH 

1, 2,3, 4 and 6 Spindles, Sensitive Feed. 

i, 2,3, 4 and 6 a Automatic ‘ 


To drill from 0 to 1-2 in, holes. 

lave many new and original im- 
provements. 

Are Powerful, Sensitive, Accur- 
ate, Durable, and have extra capa- 
city. 

We make a specialty of this class 
of tools, and guarantee them equal 
to the best made. 

Write for prices and description; 
it will pay you. 


W. P. NORTON, 


Bristol, Conn, 

























SMOOTH 
INSIDE & OUT, 








MPROYED 
PUMPING 


MACHINERY | 





113 Federal St., i 
BOSTON. 





93 Liberty St., if 
NEW YORK. 





FICTION 


CLUTCH PULLEYS 


AND 


CUT-OFF COUPLINGS 
JAS. HUNTER & SON, 





North Adams, Mass. 









GRINDING 
MACHINE, 
FOR 
LIGHT WORK, 
TOOL GRIND=- 
ING, ETC, 
TAKES EMERY 
OR CORUNDUM 


WHEEL TO 12 
IN. IN DIAM- 
ETER,. 


34’’ ARBOR, 





AND 
PEDESTAL ON 
WHICH TO 
MOUNT 
ANY OF OUR 
SMALLER 
GRINDING MA- 
CHINESIN 
ABSENCE OF 
BENCH ORDI- 
NARILY USED, 


‘ANVdINOO 3 







Screw Cut- 
ting Auto- 
matic Cross 
Feed, etc. 








Scroll Saws, 
Circular 
Saws, Lathe 
Mortisers. 





Catalogue 


of all our 
Machinery. 


©, Co., 687 Water St., Seneca Falls, N. Y. 
Dodge Independence 


Wood Split Pulleys, 
2 Lighter than Iron. 
OD Creator traction than dren 


Bushing system allows each pulley to be 
fitted to 22 sizes of shafts. 


COOKE & CO., Sales Agents, 


22 Cortlandt St., New York. 









Seneca Falls M 





Shafting, Hangers, Engines, Boilers, Et 





Write for prices, mentioning this paper. 
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For Send 
Every oor. 
Class 

of Work 


Sel 














B IN. GUTTING-OFF MACHINE 


MADE BY 


_ Betts Machine Co,, 


Wilmington, Del., 


BUILDERS oF 


Machine Tools 


iF 
WW 






FOR 


RAILWAY 


AND 


Machine Shops. 
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NICHOLSON FILE COMPANY, Sole Mfrs. of 














FILES and RASPS Having the Increment Cut, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration represents a device in which files may be held for service in surface filing, and while in this con 
dition READILY SPRUNG, in order to give, at the will of the operator, more or less convexity to the working face ofthe file. 
It does away with unusual care to obtain a true convexity or * belly ’’ to file sides, and in fact renders great service by 
enabling the operator to utilize the file to its full capacity. 


SURFACE FILE HOLDER No. §, Adapted to Hold Files 12, 18. 14 in. Long. 
MANUFACTORY and OFFICE, - - PROV'DENCE. R. I., U. S. A. 


“CENTENNIAL” OILERS. 


NEW STYLES, SKELETON FRAME, ADJUSTABLE SCREW 
AND SLIDING TOP. (See cut.) 





PRICES REDUCED. 


IMPROVED HANDY, VOLUNTEER AND NATHAN 
SIGHT FEED LUBRICATORS. 


GRESHAM AUTOMATIC and MONITOR INVECTORS, EVECTORS, dc 
Nathan JManufacturing 6o., 


92 & 94 LIBERTY STREET, 


ii, SEND FOR DESCRIPTIVE CATALOGUES. NEW YORK. 


» 8 ESTABLISHED I859. 
HOWE BROWN & CO limited Formerly HUSSEY, HOWE & CO., Limited. 
J ad j PITTSBURCH, PA. 


Manufacturers of all kinds 


CRUCIBLE AND OPEN HEARTH STEEL, CAMERON SELF-HARDENING STEEL, 


For Shearing Tools and Turning Steel Tires. 
BRANCH OFFICES: Boston, !27 Oliver St. New York, I2 Cliff St. Chicago, 17] La Salle St 

















Established in 1 S74. Corner Lake & Kirtland Sts., Cleveland, 0. 


CLEVELAND TWIST DRILL CO. ce 'ccervictoris’st, Wondons eno. 











PE in, 


MN 


CINCINNATI, 3 oC) LAR. 
MANUFACTURERS, 


Desiring to introduce their goods into the River Platte 
Republics of South America will please address 


M. A. KING, 62 W.I9th St., N. VY. 
REPRESENTING 


C. F. BURGOS & CO,, 


Importers of all classes of Machinery. 
VENOS AIRES. ARGENTINE REPUBLIC. 


P.H.& F.M.ROOTS, 


Connersville, Indiana, 


ORGES TUYERE undry of T. Shriver & Co. 
PORTABLE FORGES, TUYERE 1Roxs, ae, | OM Foundry of 1. ont mei, 
CASTINGS IN QUANTITY AT FAVORABLE PRICES. 


Bridgeror, Machine Tool Works, 


E. P. BULLARD, Prop. 
BRIDGEPORT, CONN. 


PUMPS OF EVERY 
DESCRIPTION. 








PATTERNS called for and CASTINGS delivered 
anywhere in #™ WN. Y. City. 














SS Se SS 


ROOTS’ NEW ACME HAND-BLOWERS. 
Slow-speeded, Force-blast. Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, etc. 
8. 8. TOWNSEND, Gen. Agt.¥ 22 CORTLANDT §T., 

COOKE & C0., Selling Agts., NEW YORK, 


In Writina, Please Mention This Paper 





BEAUDRY’S 
DUPLEX 


FORGING 
PRESS 


’ 

y PUNCH AND 
| SHEARS. 
iy BEAUDRY & CO, 
(Formerly of 
> Bi Beaudry’s “Up- 
. right Power 

Hammer.) 

Sole Manufacturers. 


Also Manufac 
turers of 


Hard Coal Heat- 
ing Forges, 
Room 4, Mason B'ag 


ui 70 Kilby St, 












2 — a ol” 
37 & 51 INCH BORING & TURNING MILLS, 
we)! Mass, “LATHES, SCREW MACHINES, TURRET MACHINES, &c. 





Cc. W. LE COUNT, 
South Norwalk, Conn. 


REDUCED PRICE OF LE COUNT'S 
HEAVY STEEL DOG «= 





2 <r 
3 Inch. Price. £ : 
s 1 3-8 & 40 § = 
~~: o 1-2 Rp co 
3 & 8 7 Oo 
S c= 
gmt - se 
Ss < . Cc - 
Ses 6 1 2 “= 
pes 7....118 : 
>2sS 8 114 ad 
gz fsa += 
m@3 10....112 ed 
S2 11....134 7 & 
Paes > » = 
wee 18....9 1-4 >= 
eg 212 > 
So 15 5 = ete 
a 16....3 12 5 27 
“3S 17....4 = & 
| wo 8 1 : oo 
| ae 19 5 3.25 2 & 
| “ Fuilset of 19 $23.60 = ® = 
| = MO eXt »122 $0 TIDE CQ 
| & 21 ext.) 6 00 -~=— &"s 
One Small Set of 8—by 1-4 inches to 20 inch, & 6.25 
One Set of 12 -by L-4in. to2 in. continued by Lin. to4 in, 13 


Western Agent, S. A SMITH, 23 South Canal St., Chicago, Ill. 








PATENT BUREAU 
Le Ae McCARTHY, | : J. B. SABINE 


ger. Attorney at.Law. 
Room 47. 181 BROADWAY,N. Y. 


| 
GERMANTOWN JUNCTION. | 
PHILADELPHIA | 


DUPLEX PUMPS every service 




















Me M A SMA 
BREWERS AIR PUMP 


DIANAP 


HALL DUPLEX STEAM PUMPS. 
tedieat “ 


Send for New Catalogue. 


HALL STEAM PUMP CO., 
91 Liberty St., New York. 


aoa THe a FOR SALE AT Miah ag hd rr =. icici ' 
C Branch Offices, 520 Olive Street, St. Louis, Mo., and 68 and 70 South Cana 
BUFFALO STEAM PUMP CO hee Chicago, Ill. A. Aller, New York; H. I. Snell, Philadelphia, Pa.; 
ee Shaw Kendall & Co., Toledo, Ohio; Kennedy & Pierce, Denver, Col; Sherriff 
PAO & Ashworth, Pittsburgh, Pa.; Columbus Supply Co., Columbus, Ohio; Forbes 
oe BUFFALQ NY. 5 Liddell & Co., Montgomery, Ala.; J. Baur, Manistee, Mich.; W. A. Wain, De- 
@# troit, Mich.: Wickes Bros., E. Saginaw, Mich.; A. Leitelt, Grand Rapids, 
Mich.; Rundle, Spence & Co., Milwaukee, Wis.; Joshua Hendy, San Fran- 
cisco, Cal.; George Worthington Co., Cleveland, Ohio; Flynn & Emrich, Bal- 
timore, Md.; Bailey and Lebby, Charleston, 8. C.; O. B. Goodwin, Norfork, 
Va.; Walworth Supply Co., Boston, Mass.; Leeds-Barratt Co., Minneapolis 
and St. Paul, Minn.; D. Elsinger, Scranton, Pa.; Dugan Bros,, Salem, Ore.; 
Wm. Gardner & Co., Portland, Ore.; 8. C. Brooks, Eau Claire, Wis.; J. J. 
Howden, Muskegon, Mich.; John Hutchinson Mfg. Co., Jackson, Mich.; Port 
Huron Steam Fitting Co , Port Huron, Mich.; E. F. Cooley, Lansing, Mich.; 
Shellhorn & Rich, Cheboygan, Mich ; Tennessee Range & Mfg. Co., Nash 
ville, Tenn. 


ISTHE Best Injector 


For Feeding all Steam Boilers. 


RUE’S @ EJECTOR, 


Superior to all others for Raising 
and Forcing Water and 
other Liquids. 











— acl 


DUPLEX PUMP 
SEND FOR CATALOGUE 
AND PRICES. 


BOILER FEEDER 


PUMPING MACHINERY 
FOR ALL PURPOSES. 




































Boiler and 


Puinp Combined Fire Pump. 






















Uses Warm Water, avoiding injusy 
and facilitating the Raising of Steam, 


RUE M’F’G CO., PHILA., PA, 
CATALOGUES FREE. 
FINE TAPS, DIES, REAMERS, ETC. 


. 7 _— 








"PAT. SPIRAL FLUTED, 


LICHTNING AND CREEN RIVER SCREW PLATES. — 
Bolt Cutters, Hand and Power Drilling Machines, Punching Presses, Tire Benders, Tire Upsetters and Other Labor-Saving Tools, Send for Price List, 
WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. 


Pests WC MACHINERY * 
3K METAL WOR Nos.137021. Maw Sr, . 


ircuBurG, Mass. 
HENRY CAREY BAIRD & CO., 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, Wo RT H | N GTO N 


$10 Walnut St., Philadelpliia. 
t al Our New and Revised Catalogue of Practical and Seien 
tific Books, 80 pages, 8vo., and our other Catalogues and Cir 
culars, the whole covering every branch of Science applied 


to the Arts, sent free and free of postage to , e . a 
part of the world who will furnish his addre - ne ee An Economical Addition to Steam 
Engines. 


POWER CAINED or 
FUEL SAVED 


BOILER PRESSURE LOWERED 


ESPECIALLY RECOMMENDED FOR 


ELECTRIC LIGHT MILL BOAT 
and PUMPING ENGINES 


R WORTHINGTON 
NEW YORK 

TO PHILADELPHIA CHICACO 
Bo LOUIS ST PAUL SAN FRANCISCO 


























{L. S. STARRETT, 


Manufacturer of 


FINE TOOLS, 


ATHOL, MASS. 
SEND STAMP FOR FULL List. 


i i 2 5 
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Panes. :—1889 marks the 30th YEAR. of the life of 


THE HARRISON SAFETY BOILER. 


The results obtained by many of the largest steam users of the country, who have used thousands of 
horse-power of them during that length of time, will warrant your investigating 
their merits when in need of power. 


\ HARRISON SAFETY BOILER WORKS, 


Germantown Junction, Philadelphia, Pa. 


TE LOWE BowER 








SMHLpinns do, 


KANSAS CITY, MO. OMAHA, NEB. 


7 THOS. H. DALLETT & C0. 


1305 Buttonwood Street, 
PHILADELPHIA, PA. 


Portable Drills, 











Over atty 
this system of boiler to be the best in eve 


ears’ competition has proven 


respect. 
improvements, is the simplest, best wearing 





Hand Drills and most economical of any kind of fuel. 
b] 
Boiler Shell Drill, | pune steht 
rT resses 
Special Machinery. BRIDGEPORT BOILER WORKS, 








BRIDGEPORT, CONN. 
SEND FOR CATALOGUE 


THE STERLING WATER TUBE BOILERS 


Have unusually large steam and water spaces and well-defined circulation. The fire-brick furnace 
and almost vertical water tubes give remarkable economy of fuel with rapid and steady 
steaming. Dry steam at any pressure. Large mud-drum. First cost moderate. 

Freedom from leakage and repairs. No cast metal. No hand-holes. 

Three man-holes give quick access to every part of the boiler. 


THE INTERNATIONAL BOILER CO., Ltd., 


714 CORTLANDT STREET, NEW YORK. 


STILWELL'S PATENT LIVE STEAM-FEED WATER PURIFIER. 


(HORIZONTAL STYLE.) 
Removes all impurities. Entirely prevents 
the formation of SCALE in steam_ boilers. 
Catalogues on application. 











DAYTON, OHIO, U. S. A. 


ACHINER 
For Reducing and Pointing Wire, 


ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


| For Machines oF aeration, address the 
ufacturer, 


$. W. GOODYEAR, Waterbury, Ct. 
PECKS PAT ROP PRESS. 


BEECHER & PECK, CONN, 


DROP FORGINGS 85 725 


OR STEEL 
BEECHER & PECK, NEW HAVEN CONN. 





KEUFFEL & ESSER C0, 127 FuLtoN st., NEW YORK. 


FACTORY: HOBOKEN, N. J. 


Manufacturers of DRAWING MATERIALS, &c. 





“SUPERIOR SWISS” DRAWING INSTRUMENTS. 
“BEST GERMAN” DRAWING INSTRUMENTS, 





PARAGON, DUPLEX, UNIVERSAL, ANVIL 
Drawing, HELIOS, Blue Process Papers, Scales, Trian- 
gles, T’-squares, Drawing Boards, &c. 

FULL CATALOGUE ON APPLICATION. 





~~ ‘The Best EMERY WHEEL Made is the 


“NORWICH.” 


FOR PARTICULARS SEND TO 


‘MONTGOMERY & CO., 


IMPROVED PATENT POR- 
TABLE ROPE HOIST. 








Deck Rome. ante *k lowering, 
5 Hatehway an Outrigger 
105 FULTON 8T., NEW YORK. Hoist, Dumb Waiter and Fie 
vator Gearing, Center Grind 
ers, Drill Gu.des, Adjusta 
ble Clamping Blocks &c 
PATENT UNIVERSAL SCREW-CUTTING CENTER Send for Catalogue. 


ywreegco., TWIST DRILL GAUGE. 


Fine Machinists’ Tools. -E. Boston, Mass.—Send for Circular 


WOOD-WORKING MACHINERY 


For Planing Mills, Furni 
ture, Chair and ‘Cabinet 
Factories, Cabinet Works 
and General Wood Work- 
ing. Send Stamp for illus 
trated Catalogue to 


Rollstone Machine Co, 
45 WATER or. 
Fitchburg, 


ENERGY MFG. CO., 


1115 to 1123 §. 15th St., Phila, Pa, 








fred Caniie grea es 





Watt 
WORCESTER. 
Daou DUFFP PPE 
Manutnecurers A Ai Cap & 


Machine Screws, Studs, etc. 


yore coer VISES. 


For Pattern Makers and Wood Workers. 
Wyman & CORDON, 


WORCESTER, MASS. 
DROP FORGINGS. 


SIMPSON’S CENTRIFUGAL SEPARATOR 
yr AND TRAP. 


For supplying Clean and Dry 
Steam to Engines, Dryers. Ete 

Also Aeystone Fee ad-Water 
Heaters and Purifiers, K ey- 
stone Belt Pumps, Simpson's 
Centrifugal Exhaust Heads, and 
other Engineering Specialties. 
Steam Plants furnished com 
plete and erected 
particulars 


_ KEYSTONE ENGINE AND 
MACHINE WORKS 


FIFTH AND BUTTONWOOD STS., PHILA. 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St.. N. Y, 

















If your Stationer does 
not keep Dixon's Ameri- 


D RAFTS M E H | can Graphite Artists’ 


Pencils, send 16 cents (mention this paper) and you 
will receive samples worth double the money. 


DIXON'S GRADE STAMPS ARE AS FOLLOWS: 


Similar grade to European Stamp of 
—Very, very soft. ‘ 2 B) 


8 

8—Very soft. 
s—Soft. . “8 oa No. 1.) 
M—Soft medium....(H B and No. 2.) 
K— Medium black...(F) 
m—Medium...... (H ‘and No. 3.) 
H—Medium hard...(H H) 

M—Hard . .(H H H and No. 4.) 
N—Very Har CH H H H and No. 5.) 
N—Very, ve “ hard (H H H H H H) 


Preferred by many 


draftsmen to the best 





JOS. DIXON CRUCIBLE CO., 


JERSEY CITY, N. J. 





The LOWE BOILER, with alli 








Send for 


WESTCOTT CHUCK CC,, 


Formerly ui Sn a Fag 6 Fuiy Co, ONEIDA, I t 


kinds of 


LATH EASY DRILL 


_ Under Westcott’s Patent. 





Capacity Little Giant Improved. 

sf ‘2 Diameter. _ Holding Drills. 
j 14 inch. ~ Oto %% inch, 

a4 ins ao i : 
| 1 254 * Oto % * | 
| 2 Bg Otol a 
| 24%| 4 Oto 1in..ex strong. 

Send for can rer: 00 ibg inch 

| 4 6% ‘ Oto 2 








oe MACHINERY, 


PRESSES, 
PUMPS, 
PUNCHE,, 


ACCUMULATORS, 


JACKS, 
VALVES, 
FITTINGS, 


YAULT ELEYA- 
" SLECTROTYPE PRESS TORS, &., &C. 
WATSON & STILLMAN, 


204-210 E. 43d St., N. Y. 


sp CHUCKS 


SEND FOR 


NEW CATALOGUE. 


THE HOGESON & PEITIS MFG. CO., 


Est. 1849. NEW HAVEN, CONN. 


INDEPENDENT CHUCKS, 


(See Am. Macuinist, Nov. 5, 1887.) 

Before buying Chucks of this class, write us for 
particulars of our latest improvements. Different 
from other makes, and we claim several points of 

superiority which we submit to the judgment ot 
mechanics 


THE D. £. WHITON MACHINE 6O., 


NEW LONDON, CONN. 














We have placed on the market a Hollow Chisel Mortising 
Machine which is just as good as our Planer Vise. 


Carriage and Woodwork Factories, please write 
us for prices. 


THE GILKERSON MACH. CO., Homer, N. Y. 


UNIVERSAL RADIAL‘ 
RADIAL DRILLING MACHINE 


— THREE DESIGNS. SIX SIZES 
aCMBODY ALL DESIRABLE FEATURES 


=“ TERY RMA 
UNIVERSAL RADIAL DRILL CO 


NCINNATI 


W.¢.YOUNG & €0, "ris. 


Engine Lathes, , ey Lathes. 
FOOT POWER LATHES SLIDE RESTS, ETC. 


FINISHED 


HEXAGON NUTS. 


Accurate to Gauge. 


Orders Promptly Filled. 


TRUM BROS. WCH CO., 


Wilmington, Delaware. 
ANEW PATENT ADJUSTABLE REAMER, 


] tested 
LV Pe and practical. <A set 


ry Cll aN) of five will ream any 
r 1H sage tae vm “m possible size, from 
f j ~~, } 13-16 to 4¥4 inch. 
\ a - Send for Circular. 


CRANSTON & CO., 57 PARK STREET, N. ¥. 
HUGO BILGRAM, 


440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


ee 


Special facili 
wire acilities for Accurate 





ale 
| 








7 











, thoroughly 









Bevel Gears cut theoret- 
ically Correct. 


FLEXIBLE METALLIC FILLET 


For Pattern Makers’ Use. 
H. WHITE, 44 N. 4th Street, Phila., Pa. 





36" 








ORTON & SON C 
Windsor a Conn., U.S. A. 
SEND FOR ILLUSTRATED CATALOGUE. 


Made by THEE 





A NEW CATALOGUE OF 


CUSHMAN CHUCKS 


JUST ISSUED. 
Containing new designs. Sizes and prices sent free 
on application to the 


CUSHMAN CHUCK CO., 


HARTFORD, CONN. 








EMERY AND CORUNDUM WHEELS. 


Emery Wheel Machinery and Flint Paper. 






Write for Circular. 


All goods manufactured by us are guaranteed to give 
satisfaction. Give them a trial on their merits. 


Springfield Glue and Emery Wheel Co., Springfield, Mass, 
in weeny 


TOOL AGENTS WANTED &, 


the United States. Send 1oc. for 
logue, Stationery &c. 

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 
C. B. JAMES, 08 Lake St., Chicago, IIl. 
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Sterling Emery Wheel Co., 


Factory, West Sterling, Mass. 
Office, 17 Dey Street, New York. 


Our Wheels for Machine Shop 
Work and Tool Grinding 
Superior to all others. 





Send for Catalogue just published. 


if: E.LONERGAN &CO. 
rat 211 Bace St., Phila. 
Manufacturers of 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Reguletion 


POLrYD 


SAFETY YALYES 


for Locomotive, 
Stationary and Ma- 
rine Boilers, also the 
‘Reliable’? Steam 
Trap. 

1888 Catalogue 
tree on application. 




















Greenwood’s 


Universal 
Planer Chuck. 


m™ For Straight, Curved (Concave or Convex), or Angle 

o Work. 

Links, Wedges, Keys, etc. 

motive Builders and Master Mechanics. 
Circulars with full description on application. 


PEDRICK & AYER, 


Used on any Planer with Cross-Feed for 
indispensable for Loco- 


Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY New 2eaiora, aac. 


Morse Patent Straight-Lip Increase Twist Drills. 


Manufacturers of 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


BOYNTON’S ADJUSTABLE 
ALLIGATOR WRENCH. 









PAT'D JUNE 14 1887, Quick and 
handy in ad- 
justment. 

Invaluable 
for work on 
clipped pipe, in close coils and corners that cannot be reached with other wrenches. Made entirely of 
drop forged steel. Six sizes. Manufactured by 

CAMPBELL PRINTING PRESS AND MFG. Co. 

160 WILLIAM ST., NEW YORK 325 DEARBORN ST., CHICAGO. 








a ° x 
o% & 
s 7 a 
= 4 & 
FOR IMMEDIATE DELIVERY Peg 
eno § 
: Reed Lathe - sw ring, > bed. > w to 2 
' 3 
i Prentice Lathe 12’ swing, 5 ft. bed. Oo & | Fs | A 
1 Lathe & Morse Lathe 13’ swing, . ft. bed. Tre e- 
8 Blaisdell Lathes 14’ swing, 6 ft. bed. at @ £ 
1 Lathe & Morse Lathe 15’ swing, 6 ft. bed. 8 ae IP: 
{ Blaisdell Lathes = sw ing, oa bed. a | Es s 
> ee « Pe 
2 Dexter Lathes - planet oft. x ; M< 5, | 8 " 
1 — St. , Sec <% 
1Flather Lathe 16” ° 6 1. ° om Ae 
1 17 srt. “* aE) ‘5 
1 Blaisdell * 18” er. ** rd x 3 
1 8’ 10 ft. Qa 8B 
1 “ “ 22" 11 ft. 2 > ¥ ra 
1 Fifield = 22'’ 10 ft. 2, 
1 Lathe & Morse Lathe 27” swing, 16f ft. bed. Oo fe x 
‘a Lathe 30’’ swing, 16 ft. bed. 
1} —-, “ 30’ : oa an ay) 
1 Whitcomb aner, planes 17’'x17 x : 
11 athe & Morse * Pe 20’’x20’’x4 ft. UNIVERSAL{ LAIN 
1 22’’x22’’x5 ft. 
1 Pease Planer, planes 24’’x24’’x6 ft. ING MA 
1 26’x26’ = ft. » 
1 Walcott Shaper 32” stroke. ery eavy. 
8 Prentice Bros. Upright Drills 18” swing. . EXCLUSIVE S SPECIALTY | 
6 , “ 
ps. eee (hos bil THE CINCINNATI MILLING MAGH oe 
{ Blaisdell sh Oe ee aes = eS ‘ -~CINCINNATI. O4 


2 No. 1 Square Arbor Brass Lathes 15’’x5 ft. 

2 No. 2 Cabinet Turret “ 18'x6 ft. 

Hurlbut Cuting-off Machines 2, 3 and 4 inch. 

Brainard Milling Machine No. 3, Second Hé ind. 
* Large Index Machine _ 


HILL, CLARKE & C0., 


156 OLIVER ST., BOSTON, MASS. 





Lathes, 
Planers, 
Drills, 
Slotters, 


| Etc. 
NEW HAVEN MANUFAC’G CO., 


New Haven, Conn. 


= The Almond Coupling 


NEW quarter turn 

motion to replace 

quarter turn belts and bevel 
sgears. 


T. R. ALMOND, MFR, 


83 and 85 Washington Street, 
BROOKLYN, N.. ¥. 


WILLIAM BARKER & CO., 


Manufacturers of 


Iron and Brass Working 


MACHINERY 


140 & 142 E. SIXTH ST,, 


Near Culvert, 


CINCINNATI, O. 


Send for Circulars and Prices. 
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NOISELEsSsS. 


and Milling Machines. Agents, MANNIN AXWE 
& MOORE, 111 LIBERTY STREET, NEW YORK. 


A NEW COMBINATION SQUARE 
FOR MECHANICS. 
Price Complete $3. 


R. G. G6. MOLDENKE, 


MANUFACTURER OF 


Etand siting Hand Lathes, Foot Lathes, op Py rht Drie 














20 PULLEYS, 20’’z5 1-2’’, BORED AND TURNED IN 10 HOURS. 


—— 


FOR HAND AND POWER. 
6’’, 8’ and 10” Stroke. 


Adapted to All Classes of Work 
to their Capacity. 


Circulars Furnished. 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 





SHELLENBACK PULLEY LATHE. 
Pulleys Turned and Bored Simultaneously. 

2" The Greatest Labor Saving Tool of the Age! 
MANUFACTURED BY 
RICHMOND CITY MILL WORKS, 
RICHMOND, INDIANA. 





ie This Twice! Cow Maain! 











Engineers, Machinists, Steam Fitters, Boiler Makers, 
© for that matter any Intelli igent Man, located in, or 
visiting, any part of the country where Steam Boilers 
are in use, can learn of an excellent opportunity to make 
money by’ introducing a small article for which a demand — OF — 
exists on every Steam Boiler, large or small. Sample IRON 
can be carried in the pocket. Address, enclosing 4 cents wid 
in Stamps for full particulars, and mention where yon 7 
saw this. Postal Cards not noticed P. O. Box g06 BRASS and 
Philadelphia, Pa. Splendid field in this city. COPPER 
“it 


NVW AZVT ? 4Of ,,814) ut Tuzyjou,, $1 2424] 


PIPE. 
ALL STYLES, 
THE NATIONAL PIPE BENDING CO., 


82 River Street, NEW HAVEN, CONN. 











SOR MOEN ¢ 
WIRE OFrR 4 : 
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D, SAUNDERS’ SONS, 


Manufacturers of 


Pine Cutting & Threading Machines 


For Pipe, Mill and Steam Fitters’ Use. 


TAPPING MACHINES, 


For Steam Fitting, also 


~“g” Steam and Gas Fitters’ Hand Tools. 


YONKERS, N. Y. 
—\ aia pe ff OKI SAOROIE 


UFFALQ‘ 
Ty aaa 0 BL 


UFFALO web ch co. 
“Ow I ©) ae. wwe 


FORGING AND WELDING BY PETROLEUM AIR BLAST im. 


SW 
ZNOS 
THE AERATED FUEL COMPANY, J. H. BULLARD, GENERAL MANAGER, SPRINGFIELD, MASS. 





SEND FOR CIRCULAR. 





\) el ZA ee 77 
twee Yy 
FORS CUPOLAS. FORGES, URNACES &c.B 3 

XHAUSTERS, STEAM FA © | 


BEATERS & VENTILATING WHEELS. 
LO WERS< 


“NY 7 | id 
MPP PP. 
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REPRESENTED BY GEO. M. SMITH, Los Angeles, Cal. 
W.S. COLLINS, 171 B’way,N. Y. J.M. DAVIDSON, Columbus, 0. 
CHILION JONES, Gananoque, Can. 1.C. HOWES, Kansas City, Mo. 
WILL'AM PICKETT, SON & CO., 170 Lake St., Chicago, Ill.,and 
HARRIS & COWDERY, Ashtabula, Ohio. (St. Louis, Mo, 






t. 29, 1885, 


KALAMAZOO SPRING AND AXLE COMPANY, Kalanazoo, Mich. Suly 5, 1887. 
ALDEN SPEARE’S SONS & CO., 3 Central Wharf, Boston. Fon: ooo 









Investigate the merits of the Reliance 
. Safety Water Columns. It pays to keep 

b4<@ poste d. Ms any of the largest corporations 
i have found it profitable to discard the 
old appliances, and adopt these safe- 
guards. There is always economy in 
safety. Send for illustrated price-list. 


Se RELIANGE GAUGE COMPANY, 


27 Euclid Ave., Cleveland, 0. 
OUR 


sew GATALOGUE OF TOQ0LS) 


And Supplies oo free to any address x receipt of Ten 
Cents in stamps (for posta, 


Chas. A. Strelinger &Co., wooo Detroit, Mich, 


LACKAWANNA 
GREASE CUP 


Will Save its Costin Oil 
alone Several Times 
per Annum. 

SAVES I a. LABOR, AND 
COST OF COTTON-WASTE. PRE- 
veers DRIPPING "AND SPATTER- 







EXHAUST TUMBLING BARRELS. 


Henderson Bros. 


* MANUFACTURERS, 


» WATERBURY, CT, 
Send for Circular. 


-HYDRAULIC MACHINERY. 


Pumping Engines, Accumulators, Cranes, Shearing, 
Punching, Riveting, Forging and Flanging Machines, 
Capstans, Passenger, Baggage and Car Hoists. 


ERNEST W. NAYLOR, /49 B’WAY, N. Y. 


GHEAPEST 























A ry E FORCE FEED with the 
most PERFECT REGULATION and 
GREATEST CONVENIENCE in opera- 
tion yet attained in any device for the 
lubrication of machine ry. Works 
equally well in every possible position. 


Lackawanna Lubricating Co,, 


41 Coal Exchange, Sernnion, Pa. 


igi is pe Tyr ie 
iv as c 3 
TO fee: 
MACHINIST’S SCALES, 
PATENT END GRADUATION. 
We Invite Comparison for Accuracy with all others. 


EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEICHTON, SYRACUSE, N. Y. 


_ SIZE & ae 





H. B. BROWN & CO, 


EAST HAMPTON, CT. 


(Obs) tv (0) 8G BRONZE™," 
RE ) et py oO ©45.¢° 





_— . 


ig < 
é 





25 65 





EL | 





48 
PS 


PAUL S.REEVES aWibg 
760 S.BROAD Sr. 


SOLDERIN 


Steel 
may be done without 


causing R U ST 


by using our Non-Oorrosive Soldering Fluid. 

Sample Bottle, prepaid, for 10 cente 
FOR SALE BY ALL DEALERS. 

STERLING ELLIOTT, NEWTON. MASS. 


L. W. POND MACHINE CO. 


Manufacturers of and Dealers in 


Iron Working Machinery. 


IMPROVED IRON PLANERS al “N- 
specialty. Feed, patented Feb. =F 
9, 1886. Belt 
Shifter pat- 
ented Nov. 2, 
1886. 








*COMPLETE STEAM PUMP 
/ ONLY SEVEN DOLLARS 
DEMAND THIS, PUMP 
(0) a O16) | 
DEALER 





Iron and 


OR WRITE 
FOR PRICES 
PATENT 


W/NNED]U)4 =a io aan ED no 


rco men: 
VAN DUZEN’'S 


SOLE MAKERS 
INCINNATI, 












’P, BLAISDELL & CO., 


Manufacturers of 





Machinist! od vas a 
nion St, 

QCAiists 0045, WORCESTER, 

WORCESTER, MASS. MASS. 





ADAMS AUTOMATIC 


BOLT~NUT THREADING MACHINES 


MANUFACTURED ONLY BY THE 


mey-\ 26 ele papi ele 
CHICA 


REGULATORS. 


The Mason steam regulating devices are known all over the world as the best of 
their kind. They are the standard adopted by the American and Southern cotton 
oil companies. Over 700 of our reducing valves were used by one car-heating firm 
last year. Send for description to 


MASON REGULATOR CO., 22 Central St., Boston, Mass., 


Or JENKINS BROS,, AGENTS, NEW YORK, PHILA. & CHICAGO. 
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WILLIAM SELLERS & CO., Incorporated. 
PHILADELPHIA, PA. 


BUILDERS OF 


MACHINETOOLSFOR WORKINGIRON AND STEEL 


Improved TURNTABLES for LOCOMOTIVES, CARS and PIVOT BRIDGES. 
High Speed Power Traveling Cranes and Hand or Power Swing 
Cranes, Shafting, Pulleys, Hangers, &c., for transmission of 
power. Improved Self-Adjusting Injector of 1876. 


‘/METAL-WORKING MACHINE TOOLS, 


BEMENT, MILES & C0., 


is eee PP Ais 
BUILDERS OF 





FOR 
RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLING MILLS, 
STEAM FORGES, SHIP YARDS, 





























Self-Acting Injector of 1887. Fixed-Nozzle Autos BOILER SHOPS, BRIDGE 
matic Injector of 1885. WORKS, ETC, 
INJECTORS for ALL CONDITIONS of LOCOMOTIVE and STATIONARY SERVICE. SOUTHWARK FOUNDRY & MACHINE C0., 
Tht [ONG ALLS jis Hamilton __ PHILADELPHIA, PENNA. 
_— BOILERS. BLOWING ny 
, -Bar, 
eggs ec eo TANKS. REVERSING 
Boiler, Spacing, Gate, 
to fa Belt and Steam- STEAM ENGINES. 
Punches and Shears, HAMMERS. CENTRIFUGAL 
A =“ OVER 300 SIZES. HEAVY | ” | PUMPS. 
ALSO | Cu 
Power Cushioned Hammer. CASTINGS. Pe. acces x | any - STEAM PUMPS 
Send for New Catalogue. nies ae aaa a aan 
PORTER-ALLEN AUTOMATIC ENGINE. 
5 MACHINERY co. HIGH ECONOMY. DURABILITY. CLOSE REGULATION. 







~<—— = 
f > ACM 

7 CLEVELAND, O 
Manufacturers or ** nome oP 


Single & Double Automatic Boltcutters, 


Cutting from 38-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 
Send for ¢ latalogue s and Discounts. 









PAT. DEC. 
PAT. DEC. 4, 1883, 
PAT. AUG, 25,1885, 


5, 1882, 











" W. H. NICHOLSON & CO., 
WILKES-BARRE, PA. 


THE WATER MOTORS 


OF THE 
BINGHAMTON HYDRAULIC POWER Co. 
BINGHAMTON, N. Y. 


Bet of 8 MANDRELS takes 
from 1// to 7/’. 








VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators, 
PROVIDENCE, R. I. 


VAN DUZEN 











THE most efficient and the 


THE HILLES & JONES (0, 


IGAS ENCINE 


aNO BOILER. NOCOAL. 
NO ENGINEER. 
\No Extra WATER RENT 
or INSURANCE. 
INSTANTLY STARTED. 
DURABLE, RELIABLE, 
SAFE and ECONOMICAL. 


) Van Duzen Gas Engine CO., 
“BO E. 2nd St., CINCINNATI, O, 
The J. A. MACKINNON MACHINE 00., Agents, 22 Warren St, N.Y. 
















most economical means of ob- 
taining small power. A Motor 
which does the greatest 
amount of work with 
™ the use of the smallest 
stream of water, and 
which is best adapted 
for running both 
cheaply and most 
efficiently Printing 
Presses, Elevato Ts, 
Church Organs, Coffee 
Ils, Sewing Machines, 
Lathes and Dental Contri- 
vances, and in fact any piece 
of Mechanism. 
Write for descriptive circu- 
= iar ard prices. Mention this 
=—— paper. 











fe Corliss Steam Engine Co. 


PROVIDENCE,R.I. 
Incorporated June, 1856; Established by 


CEORCE H. CORLISS, 


INVENTOR OF THE CELEBRATED 


“CORLISS ENCINE’? 


DESICNER & BUILDER OF THE FAMOUS 


“CENTENNIAL ENGINE? 


-_ 





Exhibited at the Philadelphia Exposition, 1876. 


These works have been fully equipped, at great cost, with heavy special tools, of his 
invention, for the manufacture of this perfected engine, which is a guarantee of superiority 
in workmanship, and interchangeability of parts, never before attempted in the line of steam 
machinery. | 

The public will understand that we have no relations with American or European builders 
of so-called ‘Improved Corliss Engines,’’ and that the final and perfected Engine of Mr 


George H. Corliss, embodying his latest ideas, is to be obtained exclusively at our works. 


ALSO MANUFACTURERS OF THE 


Gonuiss Parct Varma Tusuuan Warcr Lee Boctss, 





===" MACHINE TOOLS, 














WILMINCTON, Py a PLATE BENDING ROLLS FOR 
DELAWARE. : ALL SIZES. Boller Mak- 
\ = come a —- ers, Bridge 
si Builders, 
4 SSS ———SS=s — / Ship Build- 
: _ ers, Rail- 


road Shops, 
Locomotive 
and Car 
Builders, 


pe ee a 
STANDARD TOOL CO., 


ATHOL, MASS., 


MANUFACTURERS OF 


The Celebrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 
Surface Gauges, Bevel Protractors, a Gauges, Screw 
Pitch and Center Gauges, Harden ~—— Squares, 
Graduated Steel Squares, owe Y alipers, 

Pliers, Straight Edges, &c., &c. 


WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FULL LINE. 


FRICTION CLUTCH PULLEYS 


AND CUT-OFF COUPLINGS. 


Used in WESTERN ELECTRIC CO. 'S NEW BUILDING, NEW YORK. 
sev!" PLANT OF ARC-LIGHT AND POWER CO., CHICAGO. 


Split Pulleys, Couplings and Rope Sheaves a Specialty. 
Thousands in use working satisfactorily. 


ECLIPSE WIND ENGINE Co., 


Send for New Catalogue. BELOIT, WIS. 




















PUNCHING SHEARING MACHINERY 


* BOILER MAKERS ROLLS. > 
3 New Doty Manuracurine ©. 
pb oSanesrlle . Wifen sin 


FROM 1-4 TO 15,000 LBS, WEIGHT. 


aT | } | } | True to pattern, sound, solid, free from blow-holes and of un 
[ h 5 T \ f \ Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 


THE OPEN IDE TRON FLAMERS, 


Their value 




















equaled strength. 

Stronger and more durable than iron forgings in any position or 
for any service whatever. 

60,000 CRANK SHAFTS and 50,000 GEAR WHEELS of this steel 
now running prove this. 

Crossheacs, Rockers, Piston-Heads, etc., for Locomotives. 

STEEL CASTINGS of eve ry description. 
Send for Circulars and prices to 


CHESTER STEEL CASTINGS CO., 











THE 
BROWNELL 
ANTI-FRICTION 


‘ 
Step or Thrust Bearing 
FOR 

Lathes, Drills, Worm 
Shafts of Elevators or 
Hoists, Jack Screws, Mill 
Stones, Water Wheel and 
Propeller Shafts. 

Bearings of all sizes made to 
order, and patent rights for 
sale by 

G. L. BROWNELL, 

WORCESTER, MASS. 
Correspondence Solicited. 


BALL AUTOMATIC CUT-OFF ENGINES, 


ERIE. PA. 


The characteristics of these Engines are Beauty of Design, Superior Finish, Limited Feet in Space 
required, Economy of Fuel, Perfection of Regulation. 


CHARLES R. VINCENT & CO., 


and efficiency are uni- 


versally acknowledged and endorsed. 


DETRIGK & HARVEY, 


Manufacturers, 


BALTIMORE, MD. 




















Especially adapted for compound and triple expansion engines requiring superheated steam 
and at very high pressure. 


NEW YORK SELLING OFFICE, 15 CORTLANDT STREET. 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES.| 


In Use, Over 1,000. 25 to 1,000 H. P. 


These engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
construc ted for heavy and continuous duty at medium 

or high rotative speeds. Highest attainable Economy 

in Steam Consumption and superior regulation guar- 

= anteed. Self-contained Automatic Cut-off Engines 12 
= to 100H. P. for driving Dynamo Machines @ specialty. | 
Illustrated Circulars, with various data as to practic ai 
Steam Engine Construction and performance, free by 


mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 


40 TELEPHONE BUILDING, ) N. W. ROBINSON, 154 Washington St., Chicago, IL 
SALES AGENTS: W. L “SIMPSON, 18 CORTLANDT STREET, N.Y. f ROBINSON & CARY, St Paul, Minn, 
KENSINGTON ENGINE WORKS, LIMITED, PHILADELPHIA. 
Sole Licensees and Manufacturers for New Jersey (South of Trenton), Eastern Pennsylvania, Delaware, Maryland and Virginia. 


BLENWINGS ROENEWASLE-SEAT GLOBE, STRAIGHTWAY and CRECK VALVES. 


The Renewable-Seats and Disks are cast from the best Phosphor Bronze 
Metal, which has lasting qualities, double that of the best Steam Metal 
commonly used in first- ‘class valves. The seats are simply screwed to 
place by the use of a special wrench furnished with each valve. 

These valves are equally applicable to steam, water, or other fluid 
pressure. 

Wealso manufacture Blessing’s Albany Steam Traps, 

Water Circulator and Purifier; and Pump Governor. 


Avaust 


M. ACHINIST 














es ee 
STEAM ENGINES 


‘rie 
oe 
ae. a 











SEND FOR CIRCULAR. 


ALBANY STEAM TrRaP Co., 


ALBANY, N. WY. 


“OTTO” GAS ENGINE WORKS, | “TWENTY YEARS WITH THE INDICATOR. 


SCHLEICHER, SCHUMM & CO., (Pray.] Vols. 1 and 2 (one volume.) Seventh 


ousand. Lar » 8vo, 285 PR» many illustra 
33d & Walnut Streets, 151 Monroe Street. | tions. Price $2.50. Joun Witzy & Sons, 15 Astor 
Philadelphia. Chicago, 


Place, New York. 
New York Agency,1 8 Vesey St. 


dae ressure. 
endensinga Cmpoy 


TUBULAR BOILERS. 


=a , HEAVY Fly WHEELS 
=| A SPEC = aan 
24 SIZES UP TO 
G6 FT. DIA. RY IO FT Face 


FRICK COMPANY, Build 


WAYNESBORO, PA. 


Nd 











Eclipse Corliss Engine. 


NON-CONDENSING, 
CONDENSING COMPOUND. 
40 TO 1,000 H.P. 


Send for Circulars. 


E.P. HAMPSON & CO., 
36 CORTLANDT ST., 
NEW YORK, 
Sole Eastern Agents. 
JOHN J. METZCER, 


69S. Clinton St., Chicago, 
WESTERN ACENT. 


NEW AND SECOND-HAND 


MACHINERY, 


FOR IMMEDIATE DELIVERY. 


14 in.x6 ft. Engine Lathe, 
14 in. x6 ft. 

14 in. x6 ft. on 
14 in. x8 ft. yi 
15 in. x6 ft. es 
16 in. x6 ft. 

16 in. x6 ft. 

16 in. x8 ft. 

17 in x8 ft. 

18 in. xs ft. 

19 in.x7 ft. 

20 in. x0 ft. 

22 in. x10 ft. 

24 in.x10 fr. 





OVER 25,000 
ENGINES SOLD. 


HORIZONTAL 

** Otto’? Gas Engines. 
VERTICAL 

** Otto’? Gas Engines. 
TWIN CYLINDER 

** Otto’ Gas Engines. 

ra COMBINED 
“QTTO" GAS ENGINES AND PUMPS. 


Hendey, 
Blaisdell, 

Star Tool Co., 
Star Tool Co., 
Lathe & Morse, 
Shawmut, 
Hendey, 
Hendey, 
Fitchburg, 
Star Tool Co., 
Light Pattern, 
Fitchburg, 
Fitchburg, 
Fitchburg, 

24 in.x12 ft. Fitchburg, 

31 in. x20 ft. L. W Pond, fa 

32 in. raised to 39in. xi6ft. Eng. Lathe, Obl, late pattern, Ai 
54 in.x20 ft. Engine Lathe, Fite hburg, 

No. 2 Cabinet Turret, American Tool Co., 

l4in. Trav Head Shaper, Fitchburg, 

lu - Shaper, 


new. 
good. 
good, 
good, 
good, 
good, 
new, 
new 
good 
good 
good 
Al 


“TT0" GAS ENGINES AND DYNAMOS 





Consume 25 to 75 Per Cent. Less Gas than ANY 


other Gas Engine doing the same work. 





WESTON ENGINE CO. 
' PAINTED POST, N. Y. 


THE 


ngines: 


‘itchburg, 
Lodge, Davis & Co., 





) ARMSTRONG 


ENCINE. 
CORRECT IN 
Design, 
Workmanship 
and Price. 
=: : 3 5to 75 H. P. 
New York Selling pon i. 7 BARRON & 00., 40 Cortlandt St 


J.A.FAY & CO.32%% 


w OHIO, U.S.A. 
BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


Embraces nearly 400 Machines for 


PLANING & MATCHING 


Surfacing, } Jaoniding Tenoning, Mor- 
tising, Boring, and haping, etc. 


Variety and Universal 


WOOD WORKERS. 


Band, Scroll and Circular Saws, Re- 
sawing "Machines, Spoke and Wheel 
Machinery, Shafting, Pulleys, etc. 

= All of the highest standard of excel- 


lence. 
W. H. DOANE, Pres, D. L, LYON, Sec’y. 








MACHINERY ON HIND. 


16in. x42 in 
22in.xé ft. 
24in.x6 ft. 
Win xslt. 
36 in. x14 ft. 
§-8-10-12-15 in Crank Shapers. 

15x20 in. Friction Shepers. 

20-24-26 and 32 in, Geared Shapers. 
l2in.x6ft. Engine Lathe, Young, 

ld4in. x6 ft. “ Blaisdell, 

14 in. x7 ft. Bogert, 

l5in. x6 and & ft. Porter, 

l6in. x6 e£2d8 ft. Blaisdell, 

16-20 in. x6-8-10 & 12 ft, Bridgeport, 

18 in. x8-10-12 ft. Ditferent Makes, 
in. xs-10-14ft. Different Makes, 
20 Bridgeport, 
Wheeler, 

Niles, 

Br dgeport, 
New Haven, 


Plane or, Rrides port, 
heeler, 
— ll, 


** each Atherton, Powell & H. & P. new. 


ne Ww. 


in. any Jongth Bed ‘ 
20 in, x12 f 

22in. x12 ft. re 

2 in. x8-10-12 

24in. x16 ft. 

26in. x12 ft. 

28in. x14-16 & 18ft. Engine Lathes, F. 

26-36 & 50 inch Pulley Machine, Stevens, 

Bement Car Axle Lathe, 
Win. Drill Dz 

20-23. 25-28 inch Drills Blainde ‘ll, 

20-25 28 32inch “ 

24in. Plain Drill, hy 

42 in. Drill Bk. G. & Feed. N. Y.S. £. 

5ft. Arm Universal Radial Drill, 

Cabinet Turret Lathe, Lodge, Davis & Co. 

No. 2-4 Screw Machine, Brown & Sharpe. " 

Ames Index Milling Mac hine, fair. 

Lincoln Pattern, 
o. Land 3 Universal Miller, Brown & Sharpe, new 

No.2 Plain 

No. 3 Surface Grinder, = ” 

48 in. Gear C utter, H. é& P. 


fair. 

heavy, good. 
new 

cheap 


new. 
good 


Co. good 


new. 
“ 


Cold Rolled Shafting in Stock. 
for what is wanted. 


E. P. BULLARD, 


62 College Place and 72 Warren Street, New York 


Send for List. 


new. 


fair. 


good order. 


fair order. 
Ai. 


Write 
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fig “xb ft. light pat. P laner, Putnam, 
25x Fite -hburg, 
30x16 
42x12 “ “ 
60x5 xX x24 id sd 
26 in. Pulle ay Mac hine, 1 he aad. Ste vens, 
36 in 
Brass Milling Machine, Gage, 
No. 1 Universal Milling “ chad 
Die Sinker. ynon, new 
1 60 in. Horizontal Boring Mil’ new. 


Agent for HALSEY’S PORTABLE POWER DRILLS, 
FITCHBURG MACHINE WORKS. 


Also full line BRIDGE AND BOILER TOOLS. 


J. J. McCABE, 


121 LIBERTY ST., NEW. YORK. 


good, 
good. 
good. 

new, 


A Ne BREE TS. REO PR ITS 





NEW AND IMPROVED 
MILLING 


MACHINE. 


{a> Note the following new features: 

(as~ Overhanging arm removed without 
taking off the sleeve. 
(e° Sleeve for the overhanging arm and 
the column cast in one piece. 
(=> All movements operated from front of 
machine instead of under the table. 

a Long bearings. Long and wide tables. 
2s” Power feed entire length of table. 
#” Large spindles, hollow their 
h. 


entire 


» 
. 
» 
. 
} 


leng 
(38° Indexed feeds on all machines. 
(ay~ Large cones, wide belts. 
(a@g~ Each machine furnished with a vise. 
(> Built either plain, back 
universal. 

(a° Write for prices, 


description. 


LODGE, DAVIS & CO. 


CINCINNATI, OHIO. 
WESTERN BRANCH: 
LAKE & CANAL STREETS, 


CHICACO. 


geared or 


with cuts and full 


DRILLS 
Ue Daw OND roa 


an Eecies 


ep ct U.S.A. 





CORLIS 


Si] "LANE & BODLEY CO. 


sj HIGH PRESSURE, CONDENSING and 


COMPOUND 


» CORLISS ENGINES 


»° STEAM OUTFITS 


¥ LEY gu) EAST SIDE JOHN, Corner WATER ST. 
THE LANE & BODLEY Co. ple cong en casa oly oO. 





JOHN McLARE!D 


BUILDER OF ——— 


CORLISS 
Engines, 


AIR 
Compressors 


and 
BOILERS. 
Je 


STEARNS MFG GO. 


HOBOKEN, N. 





ENGINES from [5 to 400 Horse Power 
Boilers of Steel and Iron supplied to the 
trade or the user. Send for Catalogue. 


SAW MILLS @GENERAL MACHINERY 





NEW YORK STORE, 46 Cortlandt St. 


THE PORTER-HAMILTON, 


The best Engine in America for Heavy Work. 
WILLIAM TOD & CO., 


Youngstown, Ohio. 


The BECKETT FOUNDRY & MACHINE GU., 


ARLINGTON, WN. J 


Manufac ture! rs of 


The“ MUNZER 
Corliss Engine, 


SEND FOR CATALOGTE. 


Friction Clutch Pulleys, 


HOISTING ENGINES, 
ELEVATORS, 
STEAM AND BELT POWER. 


THE D. FRISBIE COMPANY. 
114 LIBERTY STREET, NEW YORK 
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BROWN & SHARPE MFC. CO., 
PROVIDENCE, R. 1. 


CUTTERS, 


FOR USE ON 
MILLING MACHINES 


AND 


GEAR CUTTING ENGINES. 


st 2 
se 
$ 


eet, ° aN 








NILES TOOL WORKS 


HAMILTON, OHIO. 


MACHINE TOOLS. 


Car Wheel and Axle Machinery. Double Axle 
Lathes. Single Axle Lathes. Axle Cutting- 
off and Center- 
ing Machines. 
Car Wheel Bor- 
ing Machines. & 
Hydrostatic 
Wheel Presses. 
Car Wheel 
Turning 
Lathe. 


NEW YORK, 


PITTSBURCH, 
98 Liberty St. 


Penn Building. 


PHILADELPHIA, 
705 Arch St. 


CHICACO, 
Phenix Building. 





THE YALE &8TOWNE MFGCO, 
2 STAMFORD CONN. ; 
NEW YORK. CHIGAGO, PHILA.BOSTON _ 





JENKINS BROS,” VALVES. 
F= very valve tested and warranted, all parts interchangeable, 
WY othing but best Steam Metal used in the manufacture. 
Keyed Stuffing Box and Disc Removing Lock Nut 
I s used only in the Jenkins Bros.’ Valves. 

me JN one are genuine unless stamped with “Trade Mark.” 
$ hould you order INSIST on having Jenkins Bros.’ Valves, 


71 JOHN STREET, NEW YORK. 54 DEARBORN STREET, CHICAGO. 
21 NORTH FIFTH STREET, PHILA. 105 MILK STREET, BOSTON. 





SHAPERS, ENGINIY LATHES AND DRILLS. 
LODGE, DAVIS & CO., CINCINNATI, OHIO. 


20 ine hv pr ight Drills. 25 inch Back Geared, 
24 


an 
28, 32 and 40 inch Power Feed Drills. 


IT WILL PAY YOU. 


» WRITE FOR PRICES, 


SHAPERS, 15’ and 20” Crank, 20°’, 26’, 32’ Geared. 
ENGINE LATHES, 17”, 19”, 21”, 24”, 27”, 32” & 38". 
(See advertisement, page 15.) 
TON, CHICACO, 
23 & 25 Purchase St. Cor. Lake & Cana] Sts. 


ve a a 

15 and 20 inch Crank Shapers. 

NEW YORK, PHILADELPHIA, 
115 Liberty Street. 19 North 7th St. 


GOULD & EBERHARDT. 


Near Market St. Depot, 
NEWARK, N. J. 
Pat. Shapers. 


NEARLY 
1,500 





‘ Sogyg [eULD Y INSUT 
"09 9 NIAYVD ‘35'S 


EBERHARDT’S 
Patent 


GEAR CUTTER. 


~~ In Use throughout 
the World. 


GEAR AND RACK CUTTING TO ORDER. 





‘INIHOVW ONITTIN &* 


|THE PRATT & WHITNEY CO. 


>k EXartford, Conn. *< 


Manufacture Plain Milling Machines, with hand and power feed, 

of several sizes. Index, double face, vertical face, double spindle 
and shuttle race Milling Machines. Cam Cutters and Profiling 
Machines of several kinds. Milling Machines, Vises and Centers. 
Milling Cutter and Twist Drill Grinding Machines. 


Rack AND GEAR CUTTING MACHINES. 
ww. KNURLING TOOLS. tie rmersn SPUR WHEELS. 


THE TEETH OF 
WESTERN BRANCH, 100 WEST WASHINGTON ST., CHICAGO, ILLS. 


THE BILLINGS & SPENCER CO., Hartford, Conn. 


Machinists’ Tools, 
Sewing Machine 
Shuttles 


AND 


Bobbins. 











Belt Clamps, 
Eight Sizes, 


FROM 


Eight Inch 
Thirty-six Inch. 


DROP-FORGINGS OF EVERY DESCRIPTION. 
SEND FOR CIRCULAR. 


WARNER & Hyvene THE POND MACHINE TOOL CO., 


Formerly of Worcester, Mass. 
CLEVELAND, 


MANUFACTURERS OF 


MACHINE TOOLS. 





For TRONand BRASS WORK. ¥ 
Illustrated Catalogue on application. 





BORING MILLS. 
Radial Drills, Planers, Lathes, Heavy & Powerful, from new 
patterns of the latest and best designs. 


SALESROOM & OFFICE, 113 Liberty St. 
NEW SHOPS, PLAINFIELD, N. J. 


, N.Y. City. 





| GEO. W. FIFIELD, 
TEvawe LATHES 
FROM 16 to 48 IN. SWING. 
on application. 
Lowell, Mass., U. S. A. 


:{Cuts, Photographs and Prices furnished 





Gear Wheels and Gear Catting.—I make g to 
order, or cut teeth on g blanks sent tome. Of all kinds. Of 
all sizes to six ft.dm. Small orders or large ones. Fine gor 
cheap g. Small cast g. Ready made brass x by mail at low 
prices. Bevel g with pe rfect planed teeth. Hand Book on 
g, $1. Facilities c somap ete. Terms reasonable. Send for cat 
+E0. B. GRANT, 66 Beverly St., Boston, Mass. 


Key-Seating Machines 
>> and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drille, 
or anything in Machinists’ Tools 


or Supplies. 
W. P. DAVIS 
Rochester, N. ‘. 
Works at North Bloomfield. 


J. M. ALLEN, PrestDEnrt. 

Wo. B. FRANKLIN, VICE-PRESIDENT. 

F. B. ALLEN, Sreconp VicE-PRESIDENT. 
J. B. PIERCE, Secretary & TREASURER. 


MACHINE TOOLS. 
THE G. A. Gray Co., 


477-479-481 SYCAMORE STREET, 
CINCINNATI, OHIO. 


PRATT & LETCHWORTH, 


PROPRIETORS 


BUFFALO STEEL FOUNDRY, 
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